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W0 9940075 A1 J 187 C07D-241/08 
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Abstract (Basic): WO 9940075 A1 

NOVELTY - Heterocyclic sulfonamide derivatives (I) are new. 
DETAILED DESCRIPTION - Heterocyclic sulfonamide derivatives of 
formula (I) and their salts and prodrugs are new. 

R1=optionally substituted hydrocarbyl or heterocyclyl; 
A=a divalent heterocyclyl bonded to R1S02 via a ring N and to X1 
via a ring N, substituted by oxo and optionally further substituted; 
X1=optionally substituted alkylene; 
Y=divalent optionally substituted cyclic group; 
X=a bond or optionally substituted alkylene; and 
V =optional ly substituted amino, imidoyl or nitrogenous 
heterocyclyl . 

ACTIVITY - Antiaggregant; thrombolytic. 

1 -(4-Amidi nobenzyl )-4-(6-chl oronaphthal ene-2-sul f onyl )-2-pi perazi none 
(la) hydrochloride had an IC50 of 0.050 microM for factor Xa. 

MECHANISM OF ACTION - Factor X inhibitor. 

USE - (I) are activated blood coagulation factor X inhibitors 
useful as anticoagulants for treating e.g. thrombosis or diseases in 
which coagulation is a factor such as chronic cerebral ischemia due to 
e.g. cerebral apoplexy, cerebral infarction or subarachnoid hemorrhage, 
Alzheimer's disease, transient ischemic attack, multiple infarction 
disorders, unstable angina, chronic vascular infarction, re-occlusion 
after percutaneous transluminal angioplasty or stent removal, 
peripheral vascular diseases, chronic kidney disease (such as diabetic 
nephropathy), arteriosclerosis, pancreatitis, cancer, disseminated 
intravascular coagulation, shock or inflammatory conditions due to a 
soluble immune response suppressor. 

pp; 187 DwgNo 0/0 
Technology Focus: 

TECHNOLOGY FOCUS - ORGANIC CHEMISTRY - Preparation: (I) are 
prepared e.g. by reacting a compound of formula HA-X1-Y-X-Z' (II) with 
a compound of formula R1S02Q (III). 

Q=halogen. 
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Title Terms: NEW; DERIVATIVE; ACTIVATE; BLOOD; COAGULATE; FACTOR; INHIBIT; 

USEFUL; ANTICOAGULANT 
Derwent Class: B03 

International Patent Class (Main): C07D-241/08; C07D-241/18 
International Patent Class (Additional): A61K-031/495; A61K-031/4965; 

A61K-031/497; A61K-031/506; A61P-007/02; A61P-009/10; A61P-043/00; 

C07D-401/06; C07D-401/10; C07D-401/12; C07D-401/14; C07D-4O3/10; 

C07D-403/12; C07D-405/12; C07D-405/14; C07D-409/06; C07D-409/10; 

C07D-409/12; C07D-409/14 
File Segment: CP I 

Manual Codes (CPI/A-N): B07-H; B14-C03; B14-F04; B14-F06; B14-F07; B14-F08; 
B14-F09; B14-H01; B14-J01A3; B14-J01B3; B14-J06; B14-N10; B14-N13; 
B14-S05 

Chemical Fragment Codes (M2): 

*01* C017 C100 C316 C800 C801 C803 C804 C805 C806 C807 F011 F012 F014 
F015 F019 F211 F431 F433 F553 H1 H121 H2 H201 H212 H7 H715 H721 J5 
J521 KO K3 K353 L9 L941 M210 M212 M240 M281 M311 M321 M342 M373 M391 
M411 M510 M523 M530 M540 M640 M710 M904 M905 P420 P446 P453 P520 
P633 P721 P723 P813 P814 P815 P816 RA0JX2-T RA0JX2-N 

*02* C316 F011 F012 F014 F017 F019 F431 F433 F553 G013 G100 H1 H121 H2 
H201 H212 H4 H401 H421 H7 H715 H721 H8 J5 J521 KO K3 K353 L9 L941 
M210 M212 M240 M281 M311 M321 M342 M373 M391 M413 M510 M523 M531 
M540 M710 M904 M905 P420 P446 P453 P520 P633 P721 P723 P813 P814 
P815 P816 RAOJWV-T RAOJWV-N 

*03* C017 C100 C316 C800 C801 C803 C804 C805 C806 C807 F011 F012 F014 
F553 G012 G021 G029 G111 G221 H2 H212 H6 H602 H641 J5 J521 KO K3 
K353 L3 L340 L9 L941 M280 M311 M321 M342 M373 M391 M411 M510 M521 
M532 M540 M640 M710 M904 M905 P420 P446 P453 P520 P633 P721 P723 
P813 P814 P815 P816 RAOJWP-T RAOJWP-N 

*04* C316 F011 F012 F014 F019 F431 F433 F553 G021 G023 G221 H1 H121 H2 
H201 H212 H4 H402 H442 H6 H602 H641 H8 J5 J521 KO K3 K353 L9 L941 
M280 M311 M321 M342 M373 M391 M413 M510 M523 M531 M540 M710 M904 
M905 P420 P446 P453 P520 P633 P721 P723 P813 P814 P815 P816 RA0JX3-T 
RA0JX3-N 

*05* C316 F011 F012 F014 F019 F553 F570 G013 G021 G029 G111 G221 H2 H213 
H6 H602 H641 J5 J521 KO K3 K353 L9 L941 M280 M311 M321 M342 M373 
M391 M413 M510 M522 M532 M540 M710 M904 M905 P420 P446 P453 P520 
P633 P721 P723 P813 P814 P815 P816 RAOJWZ-T RAOJWZ-N 00096 

*06* C316 F011 F012 F014 F019 F521 F553 G013 G021 G029 G111 G221 H1 H141 
H2 H201 H212 H6 H602 H641 J5 J521 KO K3 K353 L9 L941 M280 M311 M321 
M342 M373 M391 M413 M510 M522 M532 M540 M710 M904 M905 P420 P446 
P453 P520 P633 P721 P723 P813 P814 P815 P816 RAOJWU-T RAOJWU-N 00096 

*07* C017 C100 C316 C800 C801 C803 C804 C805 C806 C807 F011 F012 F014 

F019 F553 F653 G013 G021 G029 G111 G221 H1 H181 H2 H201 H212 H6 H602 
H641 J5 J521 KO K3 K353 L9 L941 M280 M311 M322 M342 M373 M392 M411 
M510 M522 M532 M540 M640 M710 M904 M905 P420 P446 P453 P520 P633 
P721 P723 P813 P814 P815 P816 RAOJXD-T RAOJXD-N 00096 

*08* C316 F011 F012 F014 F019 F521 F553 G013 G021 G029 G111 G221 H1 H141 
H2 H201 H212 H6 H602 H641 J5 J521 KO K3 K353 L9 L941 M280 M312 M321 
M331 M340 M342 M373 M391 M413 M510 M522 M532 M540 M710 M904 M905 
P420 P446 P453 P520 P633 P721 P723 P813 P814 P815 P816 RAOJWY-T 
RAOJWY-N 00096 

♦09* C316 F011 F012 F014 F019 F521 F553 G013 G021 G029 Gil 1 G221 H1 H102 
H121 H2 H212 H6 H602 H641 J5 J521 KO K3 K353 L9 L922 L941 M1 M123 
M143 M280 M311 M321 M342 M373 M391 M413 M510 M522 M532 M540 M710 
M904 M905 P420 P446 P453 P520 P633 P721 P723 P813 P814 P815 P816 
RAOJXO-T RAOJXO-N 00096 

*10* C316 F011 F012 F014 F019 F521 F553 G013 G021 G029 G111 G221 HI H141 
H2 H201 H212 H6 H602 H641 J5 J521 KO K3 K353 L9 L941 M210 M211 M240 
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M281 M311 M321 M342 M373 M391 M413 M510 M522 M532 M540 M710 M904 
M905 P420 P446 P453 P520 P633 P721 P723 P813 P814 P815 P816 RAOJWW-T 
RAOJWW-N 00096 

*11* C017 C100 C316 C800 C801 C803 C804 C805 C806 C807 F011 F012 F014 

F019 F431 F433 F553 G021 G029 G221 H1 H121 H2 H201 H212 H6 H601 H641 
J5 J521 K0 K3 K353 L9 L941 M280 M311 M321 M342 M373 M391 M411 M510 
M523 M531 M540 M640 M710 M904 M905 P420 P446 P453 P520 P633 P721 
P723 P813 P814 P815 P816 RA0JX4-T RA0JX4-N 00096 

*12* C017 C100 C316 C800 C801 C803 C804 C805 C806 C807 F011 F012 F014 
F019 F431 F433 F553 G021 G029 G221 H1 H121 H2 H201 H212 J5 J521 KO 
K3 K353 L9 L941 M210 M211 M240 M281 M311 M321 M342 M373 M391 M411 
M510 M523 M531 M540 M640 M710 M904 M905 P420 P446 P453 P520 P633 
P721 P723 P813 P814 P815 P816 RA0JX5-T RA0JX5-N 00096 

*13* C017 C100 C316 C800 C801 C803 C804 C805 C806 C807 D012 D022 D120 

F011 F012 F014 F019 F431 F433 F553 H1 H121 H2 H201 H212 H6 H602 H641 
J5 J521 KO K3 K353 L9 L941 M280 M311 M321 M342 M373 M391 M411 M511 
M523 M530 M540 M640 M710 M904 M905 P420 P446 P453 P520 P633 P721 
P723 P813 P814 P815 P816 RA0JX1-T RA0JX1-N 00096 

*14* COt 7 C100 C316 C800 C801 C803 C804 C805 C806 C807 D012 D023 01 20 

F011 F012 F014 F017 F019 F431 F433 F553 H1 H121 H2 H201 H212 H4 H401 
H421 H6 H601 H602 H642 H8 J5 J521 KO K3 K353 L9 L941 M280 M311 M321 
M342 M373 M391 M411 M511 M523 M530 M540 M640 M710 M904 M905 0420 
P446 P453 P520 P633 P721 P723 P813 P814 P815 P816 RA0JX6-T RA0JX6-N 
00096 

*15* C017 C100 C316 C800 C801 C803 C804 C805 C806 C807 F011 F012 F014 
F553 G013 G021 G029 G111 G221 H2 H212 H6 H602 H641 J5 J521 KO K3 
K353 L3 L340 L9 L941 M280 M311 M321 M342 M373 M391 M411 M510 M521 
M532 M540 M710 M904 M905 P420 P446 P453 P520 P633 P721 P723 P813 
P814 P815 P816 RAOJWN-T RAOJWN-N 00096 

*16* C316 F011 F012 F014 F553 G013 G021 G029 Gil 1 G221 H2 H212 H6 H602 
H641 J5 J521 KO K3 K353 K8 K830 L3 L320 L9 L941 M280 M311 M321 M342 
M373 M391 M413 M510 M521 M532 M540 M710 M904 M905 P420 P446 P453 
P520 P633 P721 P723 P813 P814 P815 P816 RAOJV/T-T RAOJtfT-N 00096 

*17* C017 C100 C316 C800 C801 C803 C804 C805 C806 C807 F011 F012 F014 
F553 G013 G021 G029 GUI G221 H2 H212 H6 H602 H641 J5 J521 KO K3 
K353 L3 L340 L9 L941 M210 M211 M273 M281 M311 M321 M342 M373 M391 
M411 M510 M521 M532 M540 M640 M710 M904 M905 P420 P446 P453 P520 
P633 P721 P723 P813 P814 P815 P816 RAOJWQ-T RAOJWQ-N 00096 

*18* C017 C100 C316 C800 C801 C803 C804 C805 C806 C807 F011 F012 F014 
F553 G013 G021 G111 G221 H2 H212 J5 J521 KO K3 K353 L3 L340 L9 L941 
M280 M311 M321 M342 M373 M391 M411 M510 M521 M532 M540 M640 M710 
M904 M905 P420 P446 P453 P520 P633 P721 P723 P813 P814 P815 P816 
RAOJWL-T RAOJWL-N 00096 

*19* C017 C100 C316 C800 C801 C803 C804 C805 C806 C807 F011 F012 F014 
F015 F019 F211 F553 G021 G029 G221 H2 H212 H6 H602 H641 J5 J521 KO 
K3 K353 L3 L340 L9 L941 M280 M311 M321 M342 M373 M391 M411 M510 M522 
M531 M540 M710 M904 M905 P420 P446 P453 P520 P633 P721 P723 P813 
P814 P815 P816 RAOJWO-T RAOJWO-N 00096 

*20* C316 F011 F012 F014 F019 F431 F433 F553 G021 G029 G221 H1 H121 H2 
H201 H212 H6 H602 H641 J5 J521 KO K3 K353 L1 L145 L9 L941 M280 M311 
M321 M343 M349 M371 M391 M413 M510 M523 M531 M540 M710 M904 M905 
P420 P446 P453 P520 P633 P721 P723 P813 P814 P815 P816 RAOJWX-T 
RAOJWX-N 00096 

*21* C316 F010 F011 F013 F019 F021 F029 F400 G003 G050 G553 G563 H100 

H103 H161 H2 H201 H212 H581 KO K3 K353 L352 M116 M210 M211 M212 M213 
M214 M215 M216 M220 M221 M222 M223 M224 M225 M226 M231 M232 M233 
M240 M271 M272 M273 M280 M281 M282 M283 M311 M312 M313 M314 M315 
M316 M321 M331 M332 M333 M340 M342 M373 M391 M413 M510 M521 M522 
M523 M530 M541 M630 M640 M650 M710 M904 M905 P420 P446 P453 P520 
P633 P721 P723 P813 P814 P815 P816 0005-85701 -T 0005-85701 -N 00096 

*22* C316 F010 F011 F013 F019 F021 F029 F400 G003 G050 G553 G563 H100 

H103 H181 H2 H201 H212 H581 KO K3 K353 L352 M126 M132 M135 M210 M211 
M212 M213 M214 M215 M216 M220 M221 M222 M223 M224 M225 M226 M231 
M232 M233 M240 M271 M272 M273 M280 M281 M282 M283 M311 M312 M313 
M314 M315 M316 M322 M331 M332 M333 M340 M342 M372 M373 M391 M392 
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M413 M510 M521 M522 M523 M530 M541 M630 M640 M650 M710 M904 M905 
P420 P446 P453 P520 P633 P721 P723 P813 P814 P815 P816 0005-85702-T 
0005-85702-N 00096 
Ring Index Numbers: ; 00096 

Specific Compound Numbers: RA0JX2-T; RA0JX2-N; RAOJWV-T; RAOJWV-N; RA0JWP-T 

; RAOJWP-N; RA0JX3-T; RA0JX3-N; RAOJWZ-T; RAOJWZ-N; RAOJWU-T; RAOJWU-N; 

RAOJXD-T; RAOJXD-N; RAOJWY-T; RAOJWY-N; RAOJXO-T; RAOJXO-N; RAOJWW-T; 

RAOJWW-N; RA0JX4-T; RA0JX4-N; RA0JX5-T; RA0JX5-N; RA0JX1-T; RA0JX1-N; 

RA0JX6-T; RA0JX6-N; RAOJWN-T; RAOJWN-N; RAOJWT-T; RAOJWT-N; RAOJWQ-T; 

RAOJWQ-N; RAOJWL-T; RAOJWL-N; RAOJWO-T; RAOJWO-N; RAOJWX-T; RAOJWX-N 
Generic Compound Numbers: 0005-85701 -T; 0005-85701 -N; 0005-85702-T; 

0005-85702-N 
Key Word Indexing Terms: 

*01* 226626-0-1-0-CL, NEW, ST 22661 9-0-0-0-CL, NEW 226613-0-1-0-CL, 
NEW, ST 226627-0-0-O-CL, NEW 226623-0-0-0-CL, NEW 
22661 8-0-0-0-CL, NEW 226637-0-1 -O-CL, NEW, ST 226622-0-0-0-CL, 
NEW 226624-0-0-0-CL, NEW 226620-0-0-0-CL, NEW 226628-0-1 -O-CL, 
NEW, ST 226629-0-1 -O-CL, NEW, ST 226625-0-1 -O-CL, NEW, ST 
226630-0-1 -O-CL, NEW, ST 22661 0-0-1 -O-CL, NEW, ST 
22661 7-0-0-0-CL, NEW 22661 4-0-1 -O-CL, NEW, ST 226608-0-1 -O-CL, 
NEW, ST 22661 2-0-1 -O-CL, NEW, ST 22662 1-0-0-O-CL, NEW 
0005-85701 -CL, NEW 0005-85702-CL, NEW 
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(54)TitIe: SULFONAMIDE DERIVATIVES, PROCESS FOR PRODUCING THE SAME AND UTILIZATION THEREOF 




(57) Abstract 

Compounds represented by genera! formula (I) or salts thereof and prodrugs of the same which have an inhibitory effect on activated 
blood coagulation factor X and thus are useful as anticoagulating agents. In formula (I), R 1 represents a hydrocarby! or heterocyclic group 
each optionally substituted; the ring A represents a divalent nitrogen-containing heterocycle group optionally further substituted; X' 
represents optionally substituted alkylene; Y represents an optionally substituted divalent cyclic group; X represents a bond or optionally 
substituted alkylene; and Z represents (1) optionally substituted amino, (2) optionally substituted imidoyl, or (3) an optionally substituted 
nitrogen-containing heterocyclic group. 
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zmzs, (i) um<Dit^. 
ib (1) ia«^b-&#j, 

(10) Ytm&2ftT^Th£^-m<D&mmm-?&z>mfE. m ismo-ft;^ 
x h Jz^<ag.m&mm&X'&z>mtz (1) umwt&m* 

(12) Yi)m^nx^X^>J:^y^- U>X&2>ffis5, (1) sSi£©<fb-8-$f. 

(13) Y^M^^tlT^T^iV^^U^^ST^SMfB (1) fB^©^ 

(14) Z^g^^nTViTfect^T-S^yST^^mFlE (1) fE«®^^, 

(15) Z^S^^nT^Tfei^^^^^TS-SHulB (1) bZM<D1£-& 

(16) l-(4-7S->7 ^>>?;U) -4- (6-;7 □ D ^- 7 *? V >-2-7,)V^-)V) -2- fcf^ 
^ / 1 - (4-7 ^ v / ^ > V)V) -4- (7- ^ □ □ -2H-^ > V fc: ^ >-3-Z 

j^-z-f^^i/y >.4-(6-i7oo±7^ u>-2-7,ju^^;w-i-[i-(4-tru> J ;i/) 

tT^U 5?>-4— T ;M^;!/|-2-k:^>V >, 4-(7-;7 O □ -2H-^>7 , kT^ >-3- 
*;i^-;i,)-l-(l-(4-f>J V)V) hf^'J y>-HJMf;W-2-^7y7 >, 1- 
[i - (4- tf u s?j w tr ^ U v >-4-< ;m -4- (4- 1' - >-tf >x - ;u) - 
2-k*^->V >,4-(6-^nD^-^^U>-2-x;U^-;U)-l-[4-t h'o^y-l-(4- 

tru s*;w e^u v>-4-<;u^^;w-2-tr ^5>v >,4-(7-^ nn-2H-^>yt? 

7>-3-7;^~JW-l-[4-k Ho^y-i-(4-lf'JyJW tXUy>-4--f;M? 

;W-2-tr^7> ? > r >i>«kz>*i-[4-t Ka^s>-i-(4-fcf y ^u) fcf^U ^>-4-<;u 
* 9MH-4- (4- tf - >-bf >7.;U7}n - ;u) -2- tf ^ 7 / >fr<E>UZ>mfr £>afc£ 

(1 7) fifII2 (1 6) ffi*©{fc^ft£fcW:-t©Jfi<0:7D K 7 -^. 
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(18) jftsB (l) Rm<Dit&ta&ittt*-<Di6 L &tt-r 

(19) mssummmmx'&^mB as) t&mtomj&m, 

(2 o) mmtihmmmmx®Tmmm-v&2>m& d 8) mom^ts. 

(2 1) M^Sfctt^^jto^©^|5 -?&^JT*-ShusB ( 1 

8) f2iJcoa^. 

(2 2) ftjb%g|Sft®&3&0>ft:«>®inia (1) l3«<Z>-fk^4fc*fctt^©ififlDffi 
<9hus5 (l) IB«©fl:^**fctt^-©J5aoft^, 

(25) «9Ln«icffifB (i) mmmt&to^tcte*<Dm.<Dmm*&5--rz>^ 

(2 6) >*9LlMfeK:MIB (1) IE««Hb-&**fctt-?-©«[CDW3»**!£#-r*c: 
(2 7) nf?LIft#>{c:MI2 (l) IH«oft:'&«f*fctt-?-©^i[e[>^»**a^:f 

(2 8)5$ R 1 SO a Q (II) (55+ , QttAD^>gf^, ffeOge^teflfj 

is (i) mmtmmm&^T. ) T^ns-rt:-^ (in x«-^£>m<»:5£ 



tttoizmzmtd. (i) EwtraiftKs^-r. ] -essn-sn:^* hid 

jfif*^ ; 



HN A 




X'— Y-X-Z 



(III) 
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(IV) 



c^^oie^iiMiB (D tffitmMm&Tx?, ) x^n^t^m (iv) x 

U^<Dm.t^. Q l -X' -Y-X-Z (V) C:£<K Q Mi/NP^CfB^Ui 
R 2 -S0 2 -0- (5£=K R^i/NDy^^Tg^^nT^Tfccfc^^ 

ftfi©i2#«Mi5 (i) lea^^M^^-r. ] T^stis-ft;-^ (v) x\t^<D 

mt^J^^it-SClt^ctO. sufE (1) tmWfrSyo (I) X §3 j£ 

-rs^ ; 



Wm&&mLT^T%£^m<t7kmm&. Q 2 «/\n^r>^X«^ R 4 -SO 
2 -0- RUZ;\ny>m^T'W&-£ftT^T : b£^{&®LT)U*)\'mx 



IB (1) IBtech|WI^€:^To ] TS^tlSft^ (X) Xf^WH^^lg^ 



R 3 

20 ssirr ; 



10 





(la) 
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„i o* c *o A*— y-x-z 



C^CHCOH*), (X,,,) 



»***LTV>Tt>«k^7Jl^U>«£. R 5 fi {£&7;M^g£, tecDfE-^te 
ttffi (1) «B*«»:R|**^-r. ] T££*l*fc-&4& (XII I) 

p i 0*~Ajf (lb) * - 
— \ / — X 6 — Y-X-Z 

R— S^-NH— X«-^H 2 (VI) 

X 2 t±B*36MLTlr»TfcJ:^7;U*U>«$, -ft&CDIB#«MI5 (1) 
5* R 3 -(C = 0)-X 3 -Y-X-Z (VII) C*^ X'ttlfr&^fctt 

n*^«j (vi i) xa-e-oifitsaTc^sy-ffcs^fcfifLT. a 

\CH<^ (VIII) 
X 3 — Y-X-Z 

c^^©fB-^(Ssfiisira«^^-r. ) x&ztizit&m (vim 

tt€r«afiL. ^bf:^ Q 2 -X"-COOH (IX) + , XSiflm&SW- 
LTliTt>«fc^7;W+U>«$, Q 2 tiAoy*>fl^x«^ r«-so,-o- 
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S£^-f. ) X'&ztizits® (ix) xiWoixiifrosM^^i^ 
i 0. .0 /CO — X 4 — Q 2 

\cH<f R (X) 

X X3— y-x-Z 

i^^m^^mmtrnMrn^-r. ) t^jn^f^ft (x) x^cD^^g} 




CH X 3 — Y-X-Z 0 a) 



a: 

r lJ^Lnh— X 5_ cooh (xi) 

!2«<5:|WIit^^-r. ) T^tlS-ffc^ (XI) Xfi^^X^^^^ 
^#£5; Z -X-Y-X 6 -NHCH 2 CH(OR s ) 2 (XII) CsS)*, X 6 

-ffiOfB-^-ttsMsB (1) aB®<hHLM£^T. ) 5 (XII) 

i 0. ^0 /X 6 — Y-X-Z 

R — - S^-NH — X 5 — CON <^ ( . 

X CH Z CH(0R5) 2 UMU 
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Ca*©K#ttfflffi£Hj6«*jK-r. 3 T:^tl<bit^m (XI I I) X\fr?<D 



rL o. s ^o 




(XIV) 



c^+wE-^ttwiHtra***^. 3 -Fmznzit&m (x i v) xtt-t©& 

SfiiSU millCckO. -S^^rMTCf SChiaO, (lb) Xi&t 

/° 

R L^S^I^Tj|— X'— YH (XX) 

ca+oiB^ttttis (i) BB*tra*«i*js-r. d T*sn*-fk^-« cxx) x 

7)l*U>m& % Q*^ny>JSC^XttS R 6 -S0 2 -0- (5£*K R 6 
JiA D y >I^TI^ $ tlT H T «fc \,*{JSM 7 J Wl/gXteS&g V X 

) (xxi) xtt-c-otttss«$-a-*c:tbj:o, 

/° 

R L^s^l^TJ— x ' — Y — X — CN (XXII) 

tt*<D§dmmtE. (1) E*tra*tt€:SR-r. 3 T*Sn5^«| (XX I I) 

X\$Jt<Di&£& R 7 OH C^+, R 7 \*m.1&7)\,*)Vm**-?. ) T^fL-Sft: 
£fc (XXI I I) 3U^©ig£££^£-fer\ WfcttfcSC 
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0 



R 



■X— Y— X-C 




(XX I V) 



X£+©E*ttl»Kfc|3|5&8fcjKir. ) TSS*l<&<ffr&tt (XX I V) Xtt-to 



s-r. 3 T?3E$n5<k-&» (xxv) xwL-*©*s*asai-r<5 ^ ta»sfcattK ( i ) 

□ t!;k n-7*^;k -fvym sec-:7-?;k lerl-y'-^k n-'O^k 

•fv^>3\>k **^>3Mk i-*?MuyotMk n-^-wk -fy^> 
;k l. l -v^^y^Jk 2. 2-^5=-;u^;k 3, 3 -z/pWkT^k 
3, 3 -y^f;^D e;k 2-x^;k^^;k n^7^;k l-^WkNT^k 
i-x3Mk\*->;k n-tf-^^k i-^^;u^y^;k y-ji/ioc,.^ 

7;k^r-;ugt LTtt. Wiltff— ;k 7U;k <y^n^-;k 2-*3MU 

7U;k 2-^5=-;U- 1 -ya^— Jk 1 -7*^XJk 2-^' 



R 




X— Y— X— t 



(XXV) 
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t- — ;k 3 - y^-xjk 2 - x^;u- i - ^T-xjk 2 - * 2 - 7-rxjk 
3 2 -^r-Jk 1 -^>-x— ;k 2 -o^— ;k 3-^>-rx;k 

4-^>-xx;k 4-^^;u- 3 -^>-r— ;u. 1 -^\^-tz-;u, 2 
;k 3-^\^-fen;k 4-^\^-t^;k 5 -^*^x;u^<DC 2 _ 6 7;kirxjug 

i-^-^k 2 -y^-;k 3-^-;k i-^>^-;u, 2 -^>^xjk 
3-^>^x;k 4-^>3 1 xjk 1 -^\^->-Jk 2 -^i/xjk 3-^ 

S*flakas«©0!£UT© rjgiR5£#fl:**Xj £LTte. Mx-lti/? uT)V* 

;k v^n^s>^;k ->^p^\^^;k S'^a'xy^jk s^a^^-jtk 

r*>£D7;Hrx;p£j tLTtt, 2 -->^n^>5 i >- 1 -- r Jk 3 

—>£d^>-^>-i — r;k 2 -->^a>\+-t:>- 1 — r;k 3 — 
•fe>-i — r;k i-y^D^f>-i-f;k 1 -->^D^>-f->-<i — r;u 

^©C 3 _ 6 is? a 7JVir=.)U&ftflmvfe,tl2>. 

r^^D7;k*->*x-;uSj tun, m*.t£2, 4-vi;o^>^yx>- 1 

— f Jk 2, 4- v^D^-y-i/X>- 1 --TJk 2, 5 -S/^n^lf^X>- 

1 -- f ;u*©c 4 _ 6 ^xx;ua£«a«j6tf sns>. 

SJ^Sfc/STSflFy- (StJSm tlT> K*J|E^, smJK^XtfsiljSi^' 
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lffi (#£L<ttlfc^L4ffi. 3SK{if£L<ttlfclr»L2e) $tr55S»l« 

r5?#«i«*iH*j turn 5&ttJ)i3ii5&g#i!t£ (ey*tf:7'j;k ^x- 
;k tfD'j;k :**u-yujk -r y*=Htyj;k ?-7*/vm -ivrrvvju* 

-f S^'/LUk tr^l/'JJk 1. 2. S-myjy^k 1, 2. 4-^tf> ? 
7l/U;k 1. 3. 4-tW77'J;k y^+Fx;k l, 2. 3-^7^7VU 
;k 1. 2. 4 -?7^7VUJk 1. 3. 4-f7y77'JJk 1.2.3-HJ7 

yu;k i.2,4-h»j77'j;k fh77'j;k tfu^;k fcfu^v-;k e 

v 

^>y cjb) ?x-;k -r >KUJk -f v-r>h*u;k ih — r>^yu;k ^ 
>x-r>^yujk ^>'/^*yu;k 1, 2-^>v/<y*=^if , /u;k ^> 
y?77'j;i/, ^>ytT7— ;k i,2-^>v^vf7Vu;k lH-wh 
•jyyjjk ^yu;k -fy*yu;k wu- ;k =^yy— ;k ^y^-tt 
»j-;k 7^^^-;k ^-7^u^x;k yjx;k y-^UJ^k tuww 
;k a-A^ij-;k 5-*;p3HU=;k t-Aj^U-^ 7^u> ? x;k 

7i/^yzjk 7aiy^7> 5 x;k 7ity-Jk 7i; W-f-ik f 
7> hU~;k 7i7-h'Jy-;K 7ac^- h o U -;k -OKU -7-Jk kfoo 

ci. 2-_bD tru^x;k tr^VD ci. 5 - _§j tfu^jk < ci. 

2 - jj £ U >Uk -f 5 ^y C 1 , 5 -_a ] \± u v^k -f 5 *v (1.2 - b) 

u^yzjk -rs^y ci. 2-_aj trus^njk 1. 2. 4-hU7yo [4. 

3-j_) kTU^k 1. 2. 4-h>J77a C4, 3-b) f'J^y-^) 
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s-^k -r h^t Fofcf^-;k ^;k*'j-;k ?^;i/^U— tr^s?— ;u 

(JifiSK^^S) &£\ fcStrJtti. 2. 3. 4~r h^fc: K 
□ U;k 1. 2. 3. 4-rh7kHP<V + / U 5 KIJMBLjfc^S 

"b«ktr>«*lR£j ©giStLTIl «>L««lft$nTV»T'bJ:V»7';i'4 t ;U», 
il^nT^Tfei^J^ZJH, B»SnTtr>Tfc£^7;i^-;U*, s& 
^nr^Tfei^T U -JUg. B&SnwCfc ±H ist u 7;^;HfeL < tt 

zsS7UT)Vr-)\,m. m^nx^xh^mmmm. «nsnT^Tt.i^7 
ays, aa^nTViTfein-rs <fli*tf, st-c or ) =n-u 
u*<tw «-€-n-c r n7K*iR : fxtt«tft**w"r (ut±»*L<«* 

JRJR^S^-T) ] T56£n**&£) . BtftSnT^T'&J; ^75 (#J*. 
tf» 5£-C (NT' T' ' ) =N-T [5**, T. T' ^cfctfT' ' te-^n^n 

**«-?x»i«a*«r*-r (Tjd^*L<fi**jR : f-&^-r) ] x^nsgfj: 
if) » «ift$nTv»Tt)«fcn*K»» ^^nt^Tfect^^-^s, i^f 
;wfc*nwT&iu;&;u#*i/jus, Btft$nT^Tt>«tn*;wt^;i/36, 

$nT(riTfeiirj^k7jc*Sj rBJfc£nT^Tt>J:^«*syki tt. Or 
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nfv'Stf) , ;\oy>if (mtf??*. &#. atfSMP) , ferny 
?-;k x^;k •/□tf;p#(7)c 1 _ 6 T;^^s^) , {£$7 

)V*r-)V& mx.\£\Z-)V, 7V)\,&<DC t _ t 7)V*r=-)V£&) * &Wl7J13t=- 

« r«»£*iTV>Tfc.kv>|fc{b!fc*aSj *«ktf r«fcsnTi>Tfc«fcfr^fc*iitSj 

^n^->;k v'^o^y^;i/^oc 3 _ 7 >'^D7;^;k«^^tf ens. n 

IMtLT© rg&£ftT^Tt>«k(^7;U*;Ugj \Z&VZ>7)l<*}lgtls 
Tit. ?\>k X^;k n-yatTJk -TV7"alf;k n-^Jk -TV 
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^Jk sec-:/3Mk tert-T^k n-^>?\>k -fV^^k ^^"^>^ 
;k 1 -/^MkT'ofc^k n-^iWk <W£->;k 1, 1 -f/^JUT^Jk 
2. 2 -v^JUT^k 3, 3 --✓*?jU7'3 L ;k- 3. 3 - s J*3-)V?u ¥)Vm<D 

c,_ 6 7;k^;^*i^tf btis. 7;u*jk^<Dg&g<hLTfcL sfrlBb 

□ ^-;k 2-^?j1/-i-7 , d^-jk i-y^-;k 2-;/^x;k 3 - y 
;k 2-x^;p- i -y^-;k 2 2 -y^-ju, 3-*^;u- 

2-^-r— ;k 1 -^>flJk 2-^>-r-x;k 3 -^>-^— Jk 4-^>^ 

x;k 4-^^;p- 3 -^>-r~;k 1 -^\^-fe-jk 2 -^-fe-;k 3-^\ 
^-fexjk 4-^s*-fe-;k 5 -^ir-;i/#oc 2 _ 6 7^^;km^^tf e» 

tbTfcL tflAfcfx^rijk l -7'oh'rjk 2-7'nhf-;k l -y^~;k 
2 -^-;k jk l -^>^-;k 2 -^>^-;k 3-^>5 1 x 

Jk 4 -^>^-;U> 1 -^:>Xjk 2 --^^iz-jk 3-^->-;k 4- 

/\*->x;k 5 -^sx-ju^^c 2 _ 6 7;k^— ;k«* ^ ^^f ens. zicit, 7 

iltftlJfc'Yf njg-?l fr^L 3 31 (»*L<ttl&HU2«) £4>&< tt> 1® 

;k tfo»j;k :**WJ;k <v*=Htyujk ?7Vu;k -fv^VJJk 
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•fS^'/lUk fcf^/'JJk 1, 2, 3-tW7yjJk 

7 4 /U;k 1. 3. 4 -^iti^/lUk 77*r-)l. 1 . 2. 3 -5 : 7y7 , /'J 

Jk 1.2.4-^7^7*/'^ 1. 3. 4— ?7v7V'J;k 1.2.3-HJ7 

*/u;k i. 2. 4- Mj7Vu;k r-h^/iuk truv;k eu^-jk tr 

Cb) ?x-;k -Y>F'J;k -T/OKlUk lH-<>^V'j;k ^ 

>x-r>^i/u;k ^>v r ^-y-v»jjk i. 2 -^>w v^wj;k ^> 
V^7i/u;k 1, 2 -^>v/< v^7i/u;k iH-^>yh'j7 , /'j;k 
u;k -fv*/y;k -»/'j-;k *?-yy-;k ^/^'j-;k 7*75? 
— Jk ;k y^us?n;k #;kWJ;k a-#;k£'j 

n;k /8-*;u3pu-;k r-^;u^u^;k 7^y^-;k 7iy^y^k 

^-hUv 5 — ;k 7x^-hP'J— ;k -f >KU^-;k bfDD CI. 2-b] tfU^ 

-^-;k tr^ya ci. 5-_a) fcfu^;k -ra^/ ci. 2 -a) trus?;k -f 

Cl. 5 -_§_] kTUv^k -fS^ 4 / Cl. 2-b] tfjy->*-;k -f5*V 
Cl.2-_aJ tf'J5i/-Jk 1, 2.4-h'J7l/o C 4 , 3 -_a ) t? 'J >Mk 1. 
2. 4-hU7VD C4. 3-_bJ kf'J^v?-;^) fc£*©.8-~l 2M©5?#^Sg 

^-Jk ?x^-;u. bfo'Jv^k fh5tHP7U^ ;k fcf^'J 

s>;k 7^K^tKDtf7x;k t/^'j-JK ?«;k* u — ;k tr^s^— ;u 

^<D3~8M (JftL<li5~6S) ©JSfta&S^tt^ffift ($f^L<«^?D) 
<0#3£#*tt*SR£ (flg^Mtt^S) &£\ &<5Wil. 2.3,4-xh7tF 
□ */'J;k 1. 2, 3, 4-fh7k Kci-f 7*/ U;Uft<fc^«fc5lCj|&g3Lfc3£# 
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tLTfs, te«7;u*;ps (WAtf^^k x^k yatf;n»oc,_ 6 7;u^ 
)vts/^i)v. ^>v^)vm) . «»*nx^Tfei:^75y*, li^nt^T 

Aoy>^ (W^tf7-;3||. 3^**, $f£L< 

WT'b.klrM'S K-Ol^j . &cfctf r«JftsnT^TfeJ:Vs752;ya£j tit 

r 1 Testis r«£snT^Tfc«fc^<fc#*Sj fectc/ riasnT^T 

;k 7'ofjk -fyyotr;k :7?\>k -fy:7fMk t-y>;k ^>5Mk ^\ 
^v^oc^jjwuf) , 7->;ua (c,_ 6 7;k&/<;p («a«t*;u5 
;k 7-fe3Mk yntf^--;k fcfA*cw;H?) . ^>y<;WfO , ;\oy>{^ 
ftT^Tt>«fciriC,_,7;ka^rv-*;p#-;i. mtUi* h^z>#jk^-jk x 
h^->^7Jk^x;k h'j7Ma^h + ->*;i/^;k 2. 2, 2-h'J7M 
oih*y*Mz)k h'J^aa^ h*->#Jk7Kx;k 2, 2, 2 - Mj ^ d 
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rtuk$;kfi F-f;i/&£) , 75>v<ss) % i~2ioc,. 6 7;wn-i^$ 

^fcf^^k x^;k :/ntf;k -fvyntrjk y^-jW t-y?Mk ^>?Mk 
;mp©c 7 _ 10 79;wi/*«) , 7>j-;us (^^.fi^^-jk i -^^k 

2 - i- 7 ^)Vm<D C , _ l 0 7 U -;I4S9) * ^ L T V i T <fc H 1 - fcf ^ 7 ^->>k 

i-enu;k 1 — r 5^yy;w¥©3~8j* (ffSL<tt5~6i) ogittT 
sy&f^jf ens. 

to, n - / m&ti -r ;us& i^n. n - ;p/xqE< jum&m \f <b n-s . 
x5^k 7"Dt;k <yypbf;k y^k <v^;k t-^;k ^>^;k 

^•>iPf?)C,. 8 7MMf) , teft7 JUSTUS (fclAfcffcf-Jk 7U;k 
<V7'D^-Jk 7'o^-;k y^-jw ^s>^-;k ^t^;i/f^)C 2 . 6 7 
;k^r-;us^) . ->^p7;Wk« (ey*.kf->£ oya tf;k ->^D7*3S>k -> 
^7D^>^;k y^o^yWC 3 . 6 y^D7;P^H§) , 7U-;ws (01 

Atf7ai-;k i-^-7^;k 2-^-^^;^c7)c 6 _ 10 7 1 J-;u*^) , 7^;u 

-;w-c,_ (| 7;u*;us«) . 7U-;k7;u^x;ug c^Atf, ->>tJ-s;m?<7> 
c 8 _ I0 7U-;k7;^-;u*, JftL<«7x^-c 2 . 4 7;^-jHf) ." 
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7U-;k7;k^-x;k^ ^mmm\tmmm^Lx^x%ji< , tcomm&tL 

®7;Wk« («AK^f;k x-?;k :/Dtr;k -ry^atMk :/^;k <y 
t-y^;k ^>-^jk ^*5>;i^coc 1 _ 6 7;Wk«^) . 7yJH 
(#JAfcf *;k$ ;k y-fe^jk ynhr^--;k ^a'd^u^c^t;^/^ 
;k ^>yV;n» , #;k**:>;^ c^.-^un*^-*;^-;^*© 

tt*. Aft. 3?3^) , "hoS, y7;S. l*t»L5ffl©Aoy>JR-?- (#1 
£ft. 3"^^) TM^^nTl/iTfeck^ffiiSZ^^k*, 

^Jx.«^5^;k x^;k n-^ae^ -rv^Dtf;k n-^;k <i/^;k 

sec-^Jk tert-y^;k ^>5S>k ^*is)\,m<DC ,_ 6 7;WkW##tf 

;*h*^, ih+y. n-ya^v-s -fy^n^-x n-^h^v, 

h + ->. sec-:7h*5k tert-yh^^wC.eTJka^f/^d^tf^n, 

oTlXli2^L3i (»£L<ttlXfcfc2ffl) flHftLTlr>*o«t»SLV^ 

tn. N-5?«ift*;uAqE-f ;k€j n. 3*M^±u:2fl©«ifcS£:rt3#;u 

tf<K»7;wuai («x*f^^;k x?-;k 7°af;k <y^otfjk 7>;k 
t-^;k ^>^;k a^wmpoc,.,?^;^) . c 3 _ 6 ^D7;k* 
;kS □t'd kMk y^D^fjk v^d^>^;U. ->^D^\^->;b 

* C T _ l0 75;WhS (#J;U£*^>^;k »JL<|J7i- 

^-c,_«7;i/*;ug*) 2®^®^^^^- 



WO 99/40075 PCT/JP99/00470 

19 

jU3K-;uRtK4-fi[C<KiR7;u^jua (mtf*^;k x^;k :/Pt:;k -r v7 
□ t;k :/?;k t-^;k ^>^;k ^\^->;u^©c 1 _ 6 7J^;u5^) , 
(flf«iAtf^>5?;i/, 7i^«©c,. 10 77^*;wi*) . 7U 
-;u*(«^.fi7x-;k l-^^jk 2 -:7 v :73\/w©c a _ lc 7'U-Ji'£*p) 

v 

^->#;k^x;k yD^^^^j;k^x;k -r yya^^->*;u^x;k ^h+y 
#;ktfx;k -f h^->^ju^x;k sec-:/ b^io!7;k^x;k tert-T/h^ 
->*;u#x;k ^>3^M-*v#;k#x;k -f y^>^jk^-^->*;uiK— ;k * 
^>^^5/*;ujR— ;w©c,_ fl T;kri4 i ">-*;u#r:;i/*^*tf e>n, 
tt!)^ h+y*M_;k xh^r->^7jk^x;k yp^^->*;k^x;i/il^>c 

r7U-;k^-^iy^;k^x;usj <h lth Wxtf7x;+->*M-jk 1 
—f-y h + ->*;k*x;u, 2 -±7 h+yij^-^foc^nJU-M+y 

;k 7x^^;k^^sy^;u^x;^©c 7 _ 10 7^;wu^+->-^;k7}tx;us^ 



WO 99/40075 PCT/JP99/00470 

20 

giStLTO T;uU*>g!Ei33kW7v;USj tl/Ttt, ffiHHLfc rN-^y 
Sit© C , _ 6 T Jl/* - JimcDT zsJWmtf <b tl& . 

ens. 

tt, 7x-Jk 2-t75 1 MOG 6 . M 7 l J-;H§) W$l 

s r--fiii©«*«[*i!!*j tLTH mKz&f&Tzm:? (mm?) tit. 
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#J*.tfl, 4-f/y-tf5>i7 0^- ; 7^>>'^;U (1, 4-> ? 71f->i7D^-^^>- 
1. 4-i?'-i)l>&£) , 1. 5 -i?T*fi/{7U*#9>5?'()V ( 1, S-^Tif 
->^D^-^^>-i, 5-5?-f;W&£) ^©g^i^£2;&^L4<®^ir:z<|ffitf) 

Ti^T , ^ - x • - y - x - z -cm £ n 5 »jw»<&t m.mm=¥- \z mm l & ^ 

#I;U£» 2-^y^7y>-l, 4-5H';k 2-^-^y-l, 2. 3. 4-5=- 
h7kHDtf7y>-l, 4->M';k 2 -*+y*^Etf^^s;>- l , 4->> 

<;k 5-^y^^&t:^^> J >- 1. 4-5>-Ok 2-^y-i, 4-^7 
lf£/^n^^>- 1 , 4->H';k 5-^y-i, 4 -^7-tfv^ u^rz* 
>-i, 4-^-f;k 2-*^y-i, 5 ->?7-tfv^o^^>- 1 , 
-r;k 5 -^y— 2. 3— ? t KDjjx^e^7^>- 1 , 4-v-r;k 3-;t^ 
y- i. 2. 4 - HJ7if>'^o's^u-> - i. 4-5M;k 3 -**y - i. 2. 

3,4-xh7kh'D-l, 2. 4 - h'J7^-f>- 1. 4-v-Ok 6-^y- 
1. 2. 4- h U7if->i7P'\^i7->- 1. 4-v-r;k 3 -^y- 1. 2. 4, 5 
-^h77+f£y^a^\4 1 1t>- 1, 4-y<;^*t^fens. 
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=f- w?.tt7ym, mm, mm. som^f) . -has, yjys. t^vi, 
a, i^^L5j©ADy>if (Mutty ym. mm. Mkm. svmm xm 

V>Xt>«fcH. 

X 

&£ttXt^X&cfcU7;M^g, M&^nx^xfcJ^^kn'^Jk^ 

nt^Tfein^tA^^^M, mmznx^x^^xfry r^-r jum. 
x^-r-;wk$tiTif»Tfej;<fiA;u^^;.u*, x;k*>&E&3feoD7->;k^ 
sH>Bfe**o7'5';pas*3^wrsn, rg&snx^x&j^^jwusj , rg 

***J oiiltito nwfcSftx^xfc^^Msrt/aki , rg&^nx 
^Tt)«k^*;i// , ? ; &t';ugj , rg^ftx^xti^^t^At-fjugj . 

L^Wt.LTfi, (1) *3Mk X^;k n-7Dfc!Mk -TV^/d fcTJk n-y 

^k -fvy^jk sec-^jk len-y^jimv&m (c,_ 6 ) 7)v*)vm* 
(2) ty*fctt>?-«« (c,_ s ) T^jvtum^ (3) *^>x 
jk*-;k x^>7.;u^-;u^(DC l _ 6 T;u^;U7;;u7K-;k (4) *;k$;k 
7-fe3 L ;k 7oft-jk fcfAD<;u«f<oc 1 _ 6 7;u*>''f;u^ < fcrjt (5) ^> 
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«Atf*?-;k x^;k n-7ntf;k -fyrb^k n-^;k -fy^3Mk 
sec-^^k tert-^5 t ;^©C l _,7;WP3Ms^»f6n» #K:*^;k X 

?-;u«*«»*lv». fciistbTii WAi^oy^f («Atf7y*.- 
c 6 _ 10 7'J-;k*-+->, c 6 _ 10 7>j-;u-c,_ <1 7;ni^->^^tf citi 

Aoy>^ (^«7y*, mm. ft*, 3?mm) , 75/*, #;k^>> 
>^©c 6 _ 10 7U-;u-c 1 _ 4 7;^u^>^#ffen. -eoiMiiT«, 

^tfAny>Rf («^tf7y*. ft*, 3C7*«) . 75 ys, 

r A □ y >II ; FT-fi SftTl*Tfc«klrHBR7JUzi* j \Z £> 5 7 ;U 

a*^<;uSj &<fctf rs&£ftTir»Tfc«fc^;uk7 7^<;ugj iLTIJ. IGsB 
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ct um & £ ti x n x & «t ^ t. ; u 7 7 =e < <h to <d v> &m M e> n s . 
rn»$tiTUT'b«tvs*at»j 43=fctf rg&£nxv*x=b<fc^;k*7'hgj 

tC&UX, ^7mMi r*)lfi7h&} *^LX^X i bJ:U{t&g < hLX 

tt. «lft*nTirsTt>«fcn(K»T;P4 i ;HB, xxx;wt£nx^xt>ckv>£;u# 
*->;ug, g&^nx^x&iv^uA^;^ g&^nx^xfcj;^^ 
g&£nx^xfc<fc^7jU7 7 : e'Oi'g> 7,;k*>&&&©z-> 

w^tf^^u, x?Mk n-7Dtr;k -fyyo^K n-y^k -rv^;k 

v 

sec-y^k tert-:7>;k «>^/k ^yJ^©C 1 _ B 7;^;ua***^*f 

an, M&&7;u*;uga<WLx^xfc<fcHE&g<hbx«> ad^vi? cat 
*3^k x>;k n-^oejk -rv^ntrjk n-y^;k -rv^jk sec 

-!7"3^k terl-T^Jk ^>5^k A+yJ^Od.jJ^l/S^) , 
"^^->> -fV7>*«>, sec-:/h*-X tert-y h^->^OC^ 6 T;kzi^ 

^as*) ^ifx^n^na^^nx^xfei^^ix^^rb^^-^^;!,] , 

ifcfb**Sj ^S^<hUX<7)M^$nxViX : bctvvJ<^g<hf5l^c[)t)CD7ii:) , 
s&£nx^x=b<k^2— as (#K MSBLfcR 1 -c*$ns rg&^nx^ 

^^nx^xfe^^^tzK^gj oiistLioii^nT^Tioi^ys; 

ts Tfc«fc<, fllAK, S(Q)k [ktt0 7i^U2©BEftSr*"r] X^£tl5*llig 
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>&E&*tf>7v;Ugj tUTfl TOBLfcR ^TKSfti rg&£trr^Xfc J; 

©g£g<h Lx©r x7fMSnTHTt>«k^AM+'>;«j . 




ME^K m<i:LTtt2^SC< < n <fc LXte 1 LH. 
MIB^, Y««&$nx^X*>J;^-ffi©SIM*££^T. 

YX^ZtlZ t-mo^mi ^LX^Xfcck^M&^tLXkL 

tixv>xfe«k^7Ka6ai*«ff*i;<, &a»Tt>, *B6s. c^^u^/rOM-^ 
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~>^D7ptf;k ->^oy^;k ->^D^>^-;k ->^D^->;k s^n^y 
^;k i^n^^k v^Dyn;^©c 3 _ 9 ->^DT;wk #£L<tf:. 

C,.,^D7)Wk ^Sfc^Ktt^^-D^^Wp^^ffijtoffiB (0? 

Atf. 2 -~>^n^>^>- i — r;k 3 -5>^n^>^>- l — fjk _2 

1 — f ;k 1 -y^n^>f>- l -^)^<DC 3 _ 6 iyC7U7)V^r-)Vmm) , 
^□TJkfrv'Xx;^ 2. 4 -->>7D^>^i?x>- l -<;k 2, 

4-->^D^\^f/x>- i -~f;k 2. 5 -->^o/\*+j-s;x>- i -'-on*© 
C^jy^OTWyl-JH?) , 7'J-;H (#l*_fcf» 7iZJk ^^JU 

*oc,., 6 7'J-;i/S*. ^Ktt. 7xz;p) <poDffi»o!>&« (ffiL<n 

4-7i2kVitffiLn, 

K r-ffi©«ft7K**j turn c 5 . 7 ^D7J^k> (»*L<tt, l. 
if) fe^JfSLH. 
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a (£f£ L<ttlfc^L2«) £4>ft<<ht>H® ($?t:L<tel&^L3<@. $ 

1. 2. 3-*tt5?7*/-fr* l,2,4-^W7y-^ 1. 
2. 5-*^^7V-Jk 1.3, 4-:*=HJ->?7 , ./-;k 1.2. 3-f7y7'/ 
— ;k 1. 2. 4-f7y7 , y- ;k 1. 2. 5 -^Tv'TV— ;k 1.3. 4-3^7 
^7 V-;k 1 . 2 . 3 - h U 7 V-;k 1 . 2 . 4 — h ' J 7 V-;M£© 5 M^mfe 

mmm. ztzm%.&&j&>* tu^>, truss?>, 1. 2. 4- hU7^>. 
1 . 3 . 5 - h <j 7 *?>m<D 6 m^#j£^§t#©f§irr 5 2 mamBfrt* % 2 1@ 
©*^iic^£i&^T^bn3-0©g^a*#tf bn-s. 

>. tr^u> ? >, fh7t Hatf^>v t;p^u>. ^j*-^;^ u >. tr^s? 
;U+U>ilj <hLT«, mx\s.*?-\s> % x?UX yntfu>, y^-u>, ^ 

>^u>m<Dm.mvii&m (c,_ 6 ) 7;M^>s?a«^tfbn. ^-cb^u^ 
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tf^^;k x^j.k n-^Dt^k -YV^Dtr;k n-T^k <y^;k sec 

#£b<te. #jkr?qE-f;u«» N-^y&a (c^) 7;WU 
^knq&^oug, n.n — isQkM. (c,.,) 7;u*;u*;i//t^-f;i^6<f) , ->7y 

fc£^BMl;**Sj ©wntiTo rxx^;Kt£ftxv>Tfc«fc^;&;k^-> 

Zte (1) ©&£nT^T&«£^7 5 /g, (2) MSftT^TfeJ; 
h^MSfctt (3) «»SttTV>Tfc£^-&M4l*3Ra££jK 

-r. 

I2L^:R 1 Tofts' rBjft$nTt»T*>«kv^fls7K**j *«kt^ rg&^nT 

ttTfi -7-bf^^;k l-tnus;n;k fcf^Uv 5 /, -=EJPsfv u 

y, i-tr^75?-;p&(^4fiK:ft«7;wus (MAfcDt^k x^jk 7*o 
tf;k -fy^DhTik y^;k t -y?;k ^>^-;k ^•>M©c 1 .,7;i' 
*;pai*) . 75;^;n («0A«^>^;k 7x^fjw©c,. I0 77;i/*^ 
S#) . 7U-;i^s WA(i7i-jk i-^-y^;k 2-t7f^oc,_, 

<tt5~6I) ©lR#7£/te£a«3StfSft. W^7 5;llt ffifKLfc 
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^ysj t±, nczT*s$ti5 rs&snx^xfc-r a K-f jusj x*e&£n 

fc7SyS^»S^ #J*_fc£, j£-N (R* ' ) -C (R' ) =N-R [5£ 

>ks*©7-w«^1/, R' it*mm^ mt^tEtix^x^^it^ms. 

«k^*;P;fc:/h»XM&£nx^Xfc e fcVMc&g£^-r] TaESftSXfct**). 

-C (=0) -NH 2 Xtt-C (=S) -NH 2 X^$n£>«7KbX^X*> 

sufB5£<K R, R' iJiOCR' ' -e^$n-5 rg&^nX^Xfccfc^-fbTK^ 
gj £LXte. hus5L7cR : T^n5 rg&£nxt/>X feet ^£Hb*5?tgj £ 
f!^<Z>fc<Z>#Wf <=>tl, R^ck^R* X^£*T.£ r^;^>^^©7->Mj 
tUTfi, MfSLfeR 1 T^$n-5 rBftsnT^T*>«ktri^ffczlc*Sj tfmis 
x^x^Jz^m^tLxo) r^;u^>^i^<7)T^;uaj tra«i©t»o*<*tf 
stu r' x^sns rg^^nx^Tfect^vjc^j tutu Hffteu^R 1 

x© rs^$nx^Tfe<t^7K^sj tmm<Db(Dtfmif en, r' x^ns 

r»ift*nT^Tt>«ktJ7S>'*J tl/Ttt, MIELfcR 1 X^^tl-5 rg&£ 
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r^»;u#>^Eb^(D7->;uSj a, w^tf, sc-coor"' csc«k r'"u.m 
R'" Testis r«jft$nTinT'b«fcirs«<b**aij tim 09*. tf. mis 

R'" Testis r«jft$nTv»Tfe«tn^fcaK*atj fcisit* r«-fb**«j 
□7-;u*;k c 6 _ 10 TU-;k c,. l0 7'j-^-c,.,7JWfttw 

— (ak *b*istum=.)w ih^->A^-jk -ry^D^^M 
trnD-fj^y^^y^^-^ l -(T-fe h^sx)xh^->*;k^-;k 

T-feh^iz-lert-^h^^Jk^-jk^t*) , C^jJ^D + y-M^ 
^v-Cj.sTikn^^-^;^-;^ (#| % x^s^;^-^:*-*^* h 
^->*;u^-;U7^t*) , 5 - c ,. 4 7W;p - 2 - t+v - i/>- 4 - 
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^>vJk*^;U75y«> . 5£-N (R' ' ) -C (R' ) =N-R R" ' 

m (C,_ 8 ) 7/M^Ug) £j*U RUtK^IM^, flMft*nTMTt>«fcv»*B6*, 

^Tt>cfc^^b7icms, m&£nx^x*>«fc^75y^ e&snwcfci:^ 

V 

,.,)7H;«. Tsyasxtt^y-xtt^-fia (c,_ 6 ) 7JM^7=-yg) 

75/. i?^75/. 7'ntf;i/T5/, ^*3MUX5/, >>X3MU75y> t 

F7y/, tf^'j-^y, e^^f^y, ^i/*uy. ^^ju*'; y&£) £^-r 

fect^Ts^ys^^rs,, ^Oct-p/^g^^nxvixfecfc^Ts^ys^s 
fr«ltLTr±, i~2fflo{s^ (c^s) t^+^S. (c,_ 6 ) 7;u#y-r 
;us, ^>\/<;ux&£XM&£nx^xfc«fc^7s> ? y^ 75i^y, 

N-/^7Syy, N-XWSy/. N-7"olf;i/75yy. N. N'-v 5 
*3MU7 5>V, N,N'-yX^75yV. N-^fjl'-N' - yXW5v 

y, n-*;ps;U75->v. N-7-fe?;u75 -^y^) a^^ens. 
issattv r' • ©»*L^tLT»i, {&&7;u*;us MAtf*^ 



WO 99/40075 _ PCT/JP99/00470 

32 

» 7->;H (#l;U£*;k=;k 7-fc^k :/at:;*-x;k fcTAn-f;np 
oClJ^^^^ ; ^>'/-f;U; h*->#;ktfx;k ih+j/M 

#x;k yn#^->*;k^-;k <v:7"D#*v*jM5-;k yh^-^Mz 
;k -fyyh+^Mzjwfoc,.,?;^*^*^ ; flitf, ^> 

V)\>**r ~>J3 )Vfc-)\,, 7x.*.T)ltt is* )Vi$-)Vm<D C 7 _ , 0 7 7 )V*r 

&&7;u^;i/g 3\>k x^;k rntfjk -rvyo^k y^jk < 

-ryypt;;k y^;k <y7fj^©c 1 . 6 7M;i/S) *fctt7->;u* 
*fc£*;k$;k 7-fe?-;k 7Dtf*-x;k ^□-fMsoc,.,7Wy'f;k 

#75 y» caiAtf, tf^y>v, ^^e;u*u/. ^M>jy > tr^v^yft: 

->> -rV7'D#*y, ^h*k -Tvyh^^C^^^+yS) 

1 -47;U^;UT«^$tlT^Tfecfc^7$y7ii*) #£?£L^. 
Z Testis rBa$nxir>Tt»J:V^S3(5«*IR*j tc:fett5 r^g^t^ 

<£t>H® 0fSKI4i4HL3ffl) £ SfcKSSJiFFXtf«Ett 
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-i--r;k iH— r s$*v-;u-4--f;np) . tr^yjjk 1.2.3-;*-* 
•tf-5>7Vj;k 1. 2. 4-my77u;k 1. 3. 4-*+1t>?7l/»j;k 7 
7lf=;k 1. 2. 3— 3F7>*7VU;k l. 2. 4-^7£/7V'j;k 1. 3. 4- 
^T-^yyjJk 1,2. 3-h'J7'/'j;k 1. 2. 4- HJ7V'J;P (1. 2. 4 

- hujyj^- 1 -<;k i. 2. 4- h«j7 , yu;^-4— f;wst) . ^h^y 
ujk tru^;p (2-, 3 -x«4-tfj> j ;u) , tfu^^k tfuss^k 

'> Fftmfimi-fZn, tLfr!?<b % 5-6 A®^«tt#lR£$£Xtt£gR£#I#g 

L<, <hOfctt, -fS^V'JJk tf 'J 5^JU&<*£j&*£FS LH. 

«7ir W ~ ;k tf o ij Jk tf ^ (2-, 3 - XIZ 4 - tf ^ 'J , 

^;k*y-jk 5^^;k*y-;k tf^^>--;p (i -tf^^v'-;^) , #t 
r-smm&mmmi ottitLtfi awe utR 1 Testis 

(I) tLTlt 1- (4-75 y ; OyjW -4-(6-^ □ 0 1 7^ >-2- 
TJk* - ;U) -2- tf ^ ^ y > . 1 - (4-7 = ~J / ^ > -4- (7- ^ o a -2H-^ > V 
tf >-3-^ ;k* - -2- tr^ ^ i/ y > , 4- (6-^7 □ n ± ~? ? u >-2->uk* - 
M -i - [i - (4- tf u s;; w tf-< y v >-4--r ;k* -2- tr ^ ^ y >, 4- (7-^ □ o 

-2H-^ > y tf 7 >-3-7Jk* ~ - 1 - [1 - (4- tf u s;; w tf ^ U ->* >-4--f Jk* 

;i/)-2-tf^>v x i-[i-(4-tf u ~>-;W tf^u > ? >-4-r;k^?;p]-4-(4-t:r:;u 
^>-tf>7;;U^-;i,)-2-h:^7v/>. 4-(6-^no^-7^U>-2-^;i/*-»-' 

i - [4- 1 k o + ->-i - (4- tr 'J tr^ u v >-4-< ;u y -2- tf ^ ^ ^y >, 
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4-(7-^OD-2H-^>ytf^>-3-7.;^n;U)-l-[4-t K D + (4- tf U ->*;W 
tf^'J->*>-4-<;u^5 1 ;P]-2-tf^7i>V>. l-[4-t: K □*->-]- (4- ey^) 
fcMU i>*>-4-<ji,^5 1 ;u]-4-(4-t'-;u^>ii>xj^-;u)-2-e^7->v >. 

Mftmm&&zLT<t-£%} (i) \z$titTz>fc&®. mmmiz£K)m*ftMt£ 

t'^'LTft^ (I) t^k-r^^-g-^^V^o -fk^ (i) c5ynH7 7 

^tLtn.fk^ (i) ©75ys^7>-;Kk, 7^+;Wk. ^ggfksnfc 

fk-&#» <0iJ*J£, {k£"#l (I) VTS.ymWjL^n-V-S-IJWk. Ty-Mt. ^ 
>^75y*;^-JKb, (5 2 -*-^y- l, 3-v^VU-> 
-4-<;u) * h*i>;*7JU*x;wk, Th7th'n77^Wb. fcfnUv 5 ^^^ 
Mt. ^u-i)V^^^Mt. ter t -y?S>Wk£n*:<k^fc£) , it 

(i) <z>*g£S#7->;Hk, 7;^;^, 9A,g?te, sa^k^n^Yt:^ 

<k, t!AD-f;Wk, W->-)H£. 7Tij;KL y>^7=;/ 

^p*;usK-;wfc$nitfl:^«ai:) , {k-&4& (i) <D*)\>i£*is)i 

-^V-l, 3-^7^-4-^) ^^X^JWk, v^P^v 

;i^*s^;u#x;ux3^x7^;Hk. ^^;U75 Kfc£*-ifc<ffc^»fc£) ^a* 

^tzit-sm en ©7"oh'7 7^i 9 9o^j tmm&cnmmi 
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a R'S0 2 Q (II) CjC*, QliAD.^>ff^, te©IH#«HUIHchl^ 



BS*t5Citit>Tft^ (I) SBlt5ilt*Jlft5. - ' ' 
HfJlS^: (II) tf>. QIJ/\Dy>H?$7R-r. QT^^n-5/\n^r>m^<hLT 

#&Wtffc£4& (II) (III) Xtt-t©SltS^*-a:5Cltfc: 

•fcofrfrti. -fb^ (in xtt (no ©iginn Hufebfe{t-&^j (i) twt 

(DtkotammtLTte. mz.\Z*&j—)V* x^y-jk -fun j— ;k -rv^ 
□AV-;k 7*^y-;k tert-:7'*y-;H£<z)7jH3-;u^ 

f h5tKD77>. ^x^jux— x;k tert-:7'3Mk*3^kX~f-;k v 
-f V7'De;ux— ^;k x^k>^u □-;u-^^5f;ux-^j^©x— 




0 



(II!) 
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□ i/DD^A> uamtm%* h'J^onx5 1 U>, 1,2-^ddi 

£jHt*l^ #l;Ui*;PAT5 h\ N, N-y/fMJl/A75 K» N. N — v 5 ^ 

Mz.&frmk , j3 L VA^ ^mittio^A. 7kw.iti-hWL^ mmj-hvy&. 
U (n-/Dt:;i/) 75>, hu (n-:r^;w 7S>, -^-f yyn tf;ux^;u 

N,N-y^'f;i/7riJ>, N-^5 L ;Hf^'J> ? >, N - ^^;Utf □ U N- 

SlSteffc-^ (III) 1 ^MzMLTlt&go (II) ^Ul&^U&S^k 
L < 1 Li® 3 ^;i^£fl!H£>„ 
S^SS^U- 8 O'C&^L&l 0 or, $?£L<teii§- 5 Ot:ft^L3$8 

s^r B ^b-&#; (in din num. mm<omm. sM^icto^ 



Q'-X' -Y-X-Z (V) CiS*, QMi/\py>^XHSi: R 2 -SO z 



5%B 




(IV) 
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-O- <£«K R 1 f4Any>JR^F-TBlft$nT^»T i bJ:lr»<a»7;i'^l'SX 

E<fcra«***-r. ] T*$n*<tstt <v) xn-tcst^Eis^ii-^citfc 

(IV) <hte-£4& (V) <t^^$i±^d<h{3J:DfTt)n^>c 
Bflis^; (v) tfi, Q ] T^n5AP^>iftLm «*»;8fi3R, 

S<hLT«, $y*.tf;*^;k x^;k yot:;k <yyat:;k ^jk <yy 

3S>k sec-^Jk terl-^Jk ^>^;U, ^^>fA. *^>3Mk tert 

-^>5^;k i -x^;U7"ot!;k ^->;k <v^->ik i. i-s^^u:/ 
^Jk 2. 2 -v^^k^jk 3. 3 --i^^u:/^, 2 -x^n/^/i/gs© 
c^BT^^us^tf e>ti, +Tfe*^;k x^;k :/atf;k -fy^otr;k 
-fv^;MStoc 1 _ (( T;wu***ff*u^. r 2 T^$n-2>Aoy> 

>>*) > Aoy>if <«a«7^*. £*. jus. 3omm) . ihos, -> 

#ffifcMis£«j (iv) <tfc£-$j (v) ^s^^-e-s^tcjcofffctis. c:© 

LTte#jx.fcfy. ^y— ;k x^y— Jk ya/v-jk -fyy'oAV 
-;k ten-?* s—ju&nTJVn-rjvg. mx\iv*tt>* -r 

F7kHD77>, ylf;H-f;k tert-^^M^kx— f;k yWV7' 
□ e;i/x-7Mk if 1/ 'J 3 - y ^ ?;kx-fji/^©x-fj^, #I>L 
tf^Sx^k BMfcxgMk »»n-^;u#©xXT-;i/a. ^tf^Do^ 
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aH^o7ah*5i. «x«7-tzh>, ^^;ux^;uy /fMvyf;^ 

*a«J*ailXttfi£»tt£ UTfliU ens. 

Xh*->h\ 'J^A-tert-:/ h^yK h 'J £ A> b*-> h\ -Th^OA 
x h^v' h\ #;u#*->;u- ten -7 K^Oift^ft l &iiL 6 ©&Jg7;U 
u*->FSS, flAfc&KBtffcU^SA, TkK-fb^U^A, Tkg-ffc:*- h >J ?A, 
^h'J^A, E*gtfJ'J?A, KlE7jc^±K'J^A^©4g^igS, fJ^fhUi? 

ptf;ux^;i-z5>, y^D^y^y/^zax tru> ? >, ;u?5?>. r 

V s»; N - *5P;ke;u* U >^<£ 3 5 >£*/B stis. 
S^ttfls** (IV) it;n:*fLTft^* (V) fcttifc^Ltti o o^k 

SfSMIffi- 3 0 < C7i^L*?j2 5 0t\ *F*L<ti*&- l 0"Cfclr>U&2 0 

sj^^wtt^^tt (iv) xtt (v) comm. mmcomm, Rj&mmmz&v 

R— S^-NH— X2-NH 2 (VI) 

Mm&K?. ] Trs^ns-ffc-g-^ (vi) xti-to^SLtiC 
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R 3 -(C = 0)-X 3 -Y-X-Z (VII) Cj£#. X 3 litM$ftTH 
T t> «fc ^7;U* 1/ R 3 IJTKHJH^XtttllSSW LT^T fc «fc ^is-ffcTk 



[5£+©IE#ttfi&3HfcraSI*5^\ ] -Vi£t>£ft%ik-£m (VIII) 
ttffi^ (VI I) <K R 3 T-^£n£S&g£^UTV>T^£V^bfclfiS® 

x 2 is «fc tfx 3 T-Tjk ts n % h x t) «fc ^ 7 )v v >m \z& vf a m 

£A, 7k*fch'JX h^->U^^A7;U5-«^A, TKJfrflS h U - ter t h*~> 
'Jf^7;^r^, 7X^7^5 mOAi-hU'j? A, jj^fc; MJ X h^T- 
^SX 1 } A:t" HJ ^ A. h 'J r>A, **<ffch'J> 
HJ£A, 7jc^fb'>7>{k^^^hU^A, TK^fkh'^-kh^^^^^-K 
'J* A, 'J?-^ A, 7K^t->7y-fb*;t7^'J5 1 ^A, 7fc*teHJx 

^:/£A£^, A 0 7^r>A-^U*^r;k /^S^A-Bg^A'J^A^©/^:' 

^Affij®, mta&s a^M^, a&&9<z>B&/tttK. oi^A^iH, ds^a 

(VI) 1^;HZ»LT*?J0. 0 0 0 1-^2^. $?£L<«*<J0. 0 0 1- 

flET£fToT*>«fcH. LTttfi#m~8ll 5 0£BE. #j£L<tt 

0 0^EET:&3. 



1 Uo„<mJ 




(VIII) 



X 3 — Y-X-Z 
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un;-)v. y$;-)v. ten-y^ y-)vm<DT)vn-)vm. mpl^^v- 

f v^d e;i/x-T-;k x^u>^u ^ux-t-j^odx-t 1 ;^, 

tfJAkf^gx^Mk ^x^;k ^n-y^;^cDx^^;^ v 

o>^>, 2uu*)V&. wmt&km. Mj^UX l. 2 -i?2aa2L?>m(D 

j\n7>itmt7m'm, mx.&n-^-y-y. ^>-tf>, h;kx>^^<b7jc^ 

^JA^^AZS h\ N,N-v^?;WI/A7$h' ( N, N-i/>^;U7-ti 

^>x;k^>M, ^>-fcf>7JU*>@L h;kx>x;k^>iE, A>7?-m 
neioffflittft^ (vn i^Mzttuxmo. oi~i&2 ot;k jfib< 

te&O. 1~#J1 O^UT**. 
RJStert:^ (VI) lnE;Wc^LT^^#7 (VII) %}l~~m2*z)Vm^T'i : rt)n 

^m^«**J- 3 0° -1515 0^ L<te*$- 10° ~£U 2 OtTS 
•5. 

s^^^b^ (vn isiu: (Yin <Dmm. mmoimm. K^m\z^K>m^ 

-fb-g-^j (viii) ii$bl:. 5£ 

Q 2 -X<-COOH (IX) 
tt5* R 4 -S0 2 -0- (jS*, R 4 ttADy>^T-^^tLT^Tt)c}:^ . 
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„. /CO-X'-Q* 



R— S^-NH— X2— N 



^CH<f R3 (X) 
X X3— y-x-Z 



M!23:*> Q 2 ttA oy >■« TXitR 4 - s o 2 - o - <&^r. 

n*. 

TiJTt>iU7ir;i«tst..R 4 "i?!SS^fift7;^;iiti,Ttt, 0iA 

fcf*5Mk x^;k :/okf;k -fy;/ne;k :7?;k <y^;k sec- y^Jk 
tert-y^k ^>^;k -fv^>f;k ^^>5 L ;k ^*>;u^a*W£»n, 

-fiE^O&glCl~9^S, #£L<ttl~5fl*&lxTHTfc«fct». Stft 

x?Mk T'o^k ^i/jsfoc,.,?;^;^) . i&ELT)Vu^ 
Aay>^ cm. 7vm : |yj?, 3 , -has, yjys, 

*mt.<t&m (viii) x^cD^tiigi^ (ix) xtt^-oDJft c^h«m&. w&ig 

<fc»;:«fcDfTfc>*L*. (viii) ©tiLTH fiJELfc-fk^* (I) iBfeftin 
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h'J7^tom HJ 7irh»BM? , C 

7-n9FSK*JU#>ttig^M*4(!i (#l;U;fjg8£& (IX) t^AfS, p-h;u 

4b >*;P*>K. x^>*;m%>16, ^>«tf>^;pjjN>B6. P-h 

ft^icjsH (ffi£f£fflKB (ix) thr7V-;k <s^y-;k ^>y> 

*J£y^;k X3Mk :/nfc?;k 'TvyDWk y*^;k -TV^^k 

;k tert-y^mo , c 1 _ e 7;k^^-> h=^>, xh*->, 

<vyn^y, 7h^y« tert-^h^v^) , ADy>lgf (fl^tf 

;k^t\ x^;u^^-, yaejw, y^v^-^m) ttwrt>«fcn> 

X*-xJk y7x;^yij>gi7f^) Wl^p--hD7i-JHXrJk 
2 - 4-y-hD7i-;H7f;k y7 7/?JHX7Jk ^i?PD7xl 
;kx^-r;k N-kKD+yit7yW5HX7f;K N-tKP + y7W 
5 HlXfJk 1 -t KD+y^>y h'J7 , /-;l/X7f;k 6-^.nD-l- 
k Ku*^>'/h l J7y-;PX7,7-;k l-th*D + y-lH-2-k , U K> 

to CcmscisK^aittCt.sZ^^u (^j^.«y^;k x^;k 7*0^. -fy 
yntfJk y"5P;k -fy^Jk sec-y>;k ten -73^1^) » C,_ 6 7;k3 
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(WA.tfy K*->. Ih + y, ^D^y. <y7n#*y, 7h + ->, tert 

x^;u^-. ^n.e^ft. mx-m 

•f 5 h*^ (dcc, wsc, mm) . QMsa&m* (Wtl&zsts «^§£->-x3Mk dppa, 
^SAt^fcg^ lumens. 

RJSHfb^tt (VIII) HE;UK2# LTfl^tfe (IX) ftlfc^U$j5*ik 
OtST**. 

Ktf»*ratefcffr&4*i (VIII) xtt (IX) OSi, SlKKO^ScDffiK, EiJ&Um 
^L#«J4 SHAIKH?**. 



'J^tfA, zKKfc^HJ^A. 7kK<b*U«7A/«ti*©*Kffc7J^U^JR, 7jcg? 



R 




CH X3— y-X-Z 



(la) 
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5 t JUtroiJj;>. N-pWlHEJI^fc'J >, l. 5-v71ffc:->?D [4. 3. 0] 7 
>-5-x>. l. 4-^7+ft*->^a [2. 2. 2] ytrt7$>. 1, 8-v71ft* 
5>^n [5.4.0] -7-9>7Hl>ft£©*«:!a£, ^JUU^tfA, n-^ 

Kfomt&m (i) i ^jhc^lt^s^j i ~& i o o ^ ;k $? * l < 1 ~ 

£j£»«tt»- 1 0 0^2 0 0"C, fi s *L<tt#&- 7 8t:~*?Jl 5 OtT 
S£l 1 #M~#9 2 0 0 «?M, # £ L < »*KJ 5 ^H-JQ 1 0 0 WrWT?**. 



X 5 teM&S£^LT^T&«fc^7;U^U->fl£, •ft&Ote-^-^MIS (1) 



map 



R 



S^-NH— X5— COOH 



(XI) 



Z-X-Y-X 8 -NHCH 2 CH(OR 5 ) 2 



(XII) 



1 0* c *0 




X 6 — Y-X-Z 



R 



S^H\!H— X5— CON 



(XIII) 
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ii£*(DmmtBimtmMm$:xk?. ] TSfc^ns^* (xim zmmrz. 

<yyne;k r^;k sec-^;k tert-^;k ^>?\ik -f 

nzit^m (viii) (ix) «tosjSTK^$n&sfl>ttR»#^s^ft 

<t^4b (xim izmmRfoizttLT 

\ == / N ~ X6 ~ Y "X-Z (X I V) 
[^©K-TOffiEtransw-r. ] T?3Et>$n4«o:-&« (xiv) tcjeft-rs. 

m. x*>xjk*>&. *>77-^;i/*>8, ^>-tz>*;k*>ig. b;kx> 
^;k*>ag<sEo^;psj>>Kfs. mt*mm. ^mmommmm^m 

s«tt-«t»«E+-t?ffton. Kto&i&mistommmGMsiztiz. z\<d 

R&itit'&Vs (XIV) l'EMzni.WL^mO. 0 0 l^EJU-^l 0 O^EJk 



CD 
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•5. 

s*«rratt^'&tt (xiy) juzmomm. »ma>um. Kfcfcmm\z£?xmts. 

ft-g-fe (XVI) tt. HffMfCcfc D -M£-&£i!5ELT:£ 

1 0^0 (lb) 

R S N n_ X 6 — Y-X-Z 

\- / 

EJSW:fl:^«j (xiv) hejwcMLt, aTEjatt.o. l^v-^i o ot;ra 

-5. 

s^rattft^-tt (xiv) , mTtftHomm. mmomm. 

r la-s±p_^7J__ x .__ yh (xx) 
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te*<Dt£^itmiR£mMm$:*T. J T*£ft*fc^» (XX) XiZ*r<Dmt 

a z-x 7 -q 3 csC4\ x 7 «^^$7c«®^$nT^Tfc e t^7;u^U'> 
Q 3 «/NDy>^x«^ r 6 -so 2 -o- R«ttAay>jR 

Jks^f) tooE-^tti»iB«!:iBia8t«€-wr. ) -esisns-ft: 

£*J (XXI) Xtt-t<Z?ifi<fc££j6:$-li-T. (I) *8it5Cfc#Tt 

w £ n « o r 8 «/\ □ >gfTti s n wr t> «fc ^4£« 7ju*ji&x rk& 

tt. tflAtf^^k x^;k yat?;k -fv:/ntMk <y^ak sec 

-y^;k ten-y^k ^>^;k <y^>?;k *3-^>^;k ^zsjw 
a^tfeti, &^T&*^;k x5F;k yoe;k < yyntrJk yz-frtziufi 

(«-, >^;k x^;k yotf;k ^Mt'oDC^^JWH) , {& 

*mm<&® (xx) xtt-e-oifit^ft (xxn xtt^-cistssj&d-e- 
sctfcto. (i) 
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m&*> 'J 0M.U£<DBm7)lt> 'J StSLfom-}- h U 2 A. ^S?7K^* 'J ^a 

□ US*>* N-*3MI^E;MnU>, 1, 5 -S^TIftf^^o [4. 3. 0] / >- 5 
-X>. 1; [2.2.2] 1 . 8 -i?71f fc*->* □ 

[5.4.0] - 7 -£>5Hi>&<h*<Z)W$:&$ v *3^y^A, n-7?D'J 
^9A. sec-^D'J-^A, tert-^D U A7i£:<7} U 5^ A£. 
A->*-fV7'DfcfJU7a K^©U3^A7 5 H«*«^Tffllr»6n<5. 

K^ttft^tt (xx) l^wcfcfLTfc^fe (xxi)tto. 8-iot;k 

RiSfiSEfitt- 1 0t:~*?j2 5 0t, »*b<f4#a- 5"C~#5 2 0 CCT&S. 
«t afttt 1 a-HJ-Hft 2 0 0 #?^l><l$ffl 5 ^|W-j» 100^ 

7-fe^-K f h7^(h'J7i-Jl/*77^ »A°^> ? ^A, £{fct:7. (MJ 7 
i - 7 y)/^ y O A, p □ ( h Uxfto7^ » /t7^7A, 
h 'J * (->*^>>? U x>7-fe h » 5?/*5 S?£ A-2. 2' -b'X (i;7i^*7 7 -f 

r-£^-:73\M/fc£) , -y$r;Wfc#tti fh7^(h>J7iz;^ 
X70)-7^. £fck*;UMJx^**:7^ >)-^;k %L4thiX ( h 'J 
7i^*7x7-f»-7mt') . nS^Affcfc* CfRU «fth'J(hU7x 

*a*flp£un. ^n6©ttaE©ffiffl*tt^*c»[) 1 ^Mz^Lxa i~o. o 
o o o o i £?£L< &#jo. i~o. ooooiwss. 
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R ^ s ^|/7j|_x '— Y— X— CN (XX 1 1 ) 

*<ta: r 7 oh est. R 7 ttM7;^ji/S^^t. ) -c^n^-ft^ (x 
xr i i) xtt^ost^^^tT, ^ 

^^(Tf-x-r-x-c^ (xxiv) 

OR 7 

C5S:«t»©aB^ttmi3trajt«*s-r. ] TsiESftsft^* (xxiv) xte-e© 

&^TMfr&4&. (XX I V) >^£KlS£-frT, 

R^iy-x^M-Z' (XXV) 

] T3E*ns<t-&«» (xxv) x\$ j z<D)&$:mm-fz>. 

its® (xxi i) t.itG>m (xxi i i) <t©sj£fcL a*««+Tfft>n 

Z1fi> fc^® (XXI I I) ^©^SgltLTfflUTfeJ;^ 
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A*h*>>h\ thU^Aih + yH, XV OA-ten-? b*F->F/t& <D&& 
T{CfTt>n^>. ^tl60»i5«tlXig»O«ffl»HttttE* (tto. 0 0 1^) ^ 
£>*i&f!lffl t^£> n-5 C <h «b * 5„ 

SJSiagtefcj- 5 0*C~i&l 5 0t, »*L<tttt- 2 0*C~*U1 0 CClfS 
•3. 

m%m 3 o af^-^j 240 mm. u < 1 p*h~*j 1 2 0 bsht?* 
;uzs>. ^-n-yntf;i/T5 trnu> ? >. tr^u> f >. ^i/sfru^ tr^^ 

fc£©3£*K7'3>fc<i:) LKfoZ^TitG® (XXV) ££Sj£-r£. 

s^«a«f4a*«i- 2 ot:~^2 o or, #SL<tt*j- i o*c~*n 5 or 

£j6P*«fcMt^4& (IXIY) , 7S>, *a<7>««&tfRj«^fc < fc^TSfc* 
**, >I3t*U 3 0 #M~#& 2 4 0 «f|BJ. if £ L < teift 1 Kfrlffl-HS 1 2 0 I^MTfe*. 

-hJB©«jfi^ffiA35:t»LF»z*^TffiV»6nfclSlBKb^tt (II), (III), 

(iv), (v), (vi), (vi r), (ix), (xi), (xii), 
(xx) is^tf (xxi i) i*&&<&&<Djj&xi*^ti\zm?zjjmz£-DTm 

a) (in (ommrn 

i) 

R Li? s *0_ OH __ ^ R L??s^-Q 

(XV) (II) 
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*mt<t-§® (xv) x\z*<Dm. ®mm. *m&m ^/\ny>{trmt 
fc«k off t>ns. <b-&* (xv) \zm^^n^mmmiiLT\tmpn^ 7)u*v 

^?;U7a>^ hUl?^7S>^ ler I -y^Uv 5 ;* 3^7 y-fV 
:/Dk?;Ux^7S>J£^) , 5f#^3^7 5>^ (0iJAtfN. N-v*3MU7 

(xv) <fcAay>ft:jS!ife«i*«-cK^s-a-T s b«fct»*«. Mfckoisasfflis 
L-aB^&n*. Kfomts® (xv) i€;h:mit, Apy>rtflM&ifctrs 

0 0*;kflF£L<fi*9l&l*Ltt5 O^EJUTSbS.SJKMttJW- 3 0*0 
5 0t\ JfSKttft- 2 0t:fctr»U&2 0 0"CT£<5. S^Mtt 
fto^I (XV) XttADy>fti©Ii, ii©Sg. S^ICj;oTS*5 

a*. »ar# i Lm 7 2 i^h. ijsk^io 2 4 mr$T*& 

ii) 

(XVI) H 2° (II) 

*mHt-&%> (XVI) t7fcW#fiET. tt*Xttft*££J&ai*T'ffc£«l (ID 
SrfiliSTS^ffiT&S. L 'T^ansittJMi: LTtt. C N." - S O " 

3Na, -C(=NH)NH 2 Wffl^bn^ 0 S^ttSUfSlK+TfTton. buI2L 
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tt&c-zm^it&mififfAj-vm^znz. Rtettitsm (xvn i^mzih 

LT&*XliJUM&lfc^Ll&l OO^k #£L<te.£jl&^L#j3 O^UT 
*S. SJfciSgte*!)- 5 OTCfcULttl 8 Or, #3;L<tttt-3 OtfcHLtt 
1 2 0t:ir$)-5. 

(ii) x-^^n/c, *;kfcn;k^P»j Hx«x;kJ>-;uypa H©«afi 
b) fc^tt (ill) 




(XVI I) 



+ Q 1 — X'-Y-X-Z 
(V) 




.X'_y-x-Z OCVI I I) 



mum 



HN A ft— X'-Y-X-Z 0 1 I) 



(XVI I) Stf (XVI 11)4". L 2 T3S£ft-5fiH»a££LTtt. 

-jug j* s*->#;ktf-;k xh^->*;k^-;u 
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*STissfft^^ (xv r i) tit&to (v) jut*o>RfciSi&m&*&mts 
•STitGm (xv rii) 

CCDi;-5fcLTS{iiLfefb^-# (XVI I I) «§Sa^|^*T-5> d <t K«k K> 
tt&m (II I) *««afiT#S. 



c) (iv) ogmm 



/0 



rL-^S^J + Hrt A )|H 
(ID 



(XIX) 




(IV) 



#&fcfrffr&#J (II) <hfc£#J (XIX) <hC0S: J E&{3ctoT{k-&^l (IV) 
flS^tt (V) , (VI). (VII), (IX). (X I ) 45«fctf (X I I ) 

(!) tn£&te%i(D^mzmK mx^t^ (i) 
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»H^*«-rsoT?. m®tV)-£>\m%M® (mtfkh, y^, 

BMmm* T)vy/\^^-m. — attmjfeRf^ (tia) , jbjal«i± 

'OBS : 

&tt'i>lff«£, <frfflfflES3Bl£. T^c^HXI, SK&ffi, Xf>hSlX«PT 
CA (&&ttSIMIilrtjiiL¥}g£ffi) M^&tfT^U* K5-<SSIWIH>*-'* 

RjRttwfi, i g awe*) , m&m&vtfgmm* » 

kj&«e#ss (s irs) xtt»^sc«ss#T5SSE-r*iaattjfii«f*3«Hfi«» 

(dic) . &mft(DtemKfo. &mm<D&&&mxtemm&w* -> 3 ^x& 
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t«RU Z7±jm (V7 S#:/-t:;U&J£^tr) , S/Dy^B, ?L#J, JB«m«f 
**W«iW*ofl:-&«r.(i) Xfct-£-<D£©-&«fci. KJWcjgftt^DTffiJfrr 
fc-§?#> (I) :3U±*©£*±|E©»#C«&T*:£8s£:LTtt, sat»»i?-« 

#fflv»6nsR»»j, mmm, mim* -trasy. frmm&m. mmim. 

^J^S^A^WbtlS. 
»§S!lOWil/Tlt 5fcV>L 1 0MM%^>y>©0^,. 1 0ftt>L2 01 
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$UkM<DMtLTfc. 7 7h7^A, h7#>K ^'JVM- h 

««»»tc*if»Ta#fflVi&n**fijB, s&es.L & 

(#M#J6 Okg) 1 B£D©«#«ttW3We# (I) Xt4*©«[) tLT 

ftl&^LlOOO Dg. L < tt*& 3 L 3 0 Omg, $ S»S L < \Z® 1 0 
0 OmgT&D, cn6Sll3£fctt2fc&sL3^K:#W-TS-£-*-*c:i 

*f8g&©fb^4& (i) xte-t©&£#gnwK«4PT*»^wu a*, «au (#i 

##ftfc££«fcoT «*.B:&ltai©JBI;:LT» Mftllkgfefc 

0 1mg~Sl0Om g> fflKtt^O. 0 1 5 Orag, <]; 0$? 
* L < tttt 0 . 0 1 2 0 m g £M*££Hc <fc 0 ©tflffffrS-r * 5. 

&««itLTtt. »iRft«ts9©a*>. &T&&f#j, &rtaj*ao, mmmmL ,& 
Ma^jTidf^sn, *fc«rattaw9tLTtt. ^t>h7^i/->xiw<f 
t^tns. ^^*a»3Wtti#^«i©^&, Tfc*r5. *$S9i©fl:£#i (i) 

3Ui-t ©&£»&»©#&«*> L < ttiihttttK:**, »»$fctt?Ufcf s c t. 
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a&£> uaw&irfzn* mmummmmm, m^T)vn-)v (0>j*.«rx^/ 

;W . #-T^>tt*iSStt3W (MIJ#'JVM-h8 0, HCO-5 0) 
*<b^>1f;i/3-^A, JfcK:/n;&-f >fc£) , &£*R| (tflAfcf. thjfa»7;U 

$ (0!l*.tf-»/t;*^>, ^7/U^^>f ©HMG-C o Aljc^IIii 

«) : TGtTi (Mf^D7^7-^) , ai i&mm mxuyaf 
ayrrsc tat-?**. 

^JfiWO*7A^n^h^77-f-C*^-5JSa»4TLC (Thin L 
ayer Chromatography, iI^DYh^7^^-) £«fc*«TK:?Tfc!bn£:. 
TLCS^C&^Ttt, TLC7*U-htlT^;i/i7 (Merck) ftM<D 6 0 F 2 

ftaiffitLTuv^ttiiiSrSfflLfc. ±> =, > u tjyjwtm c < * ' 
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^ h)U\*ft&X\*n&mmtLTTh 5 *^)\si/?>&m^T Gemini 2 00 
m^iP hD*-*-T?«lJfcU ±<5M£ ppm T^Lfc. I RX^i? MUttA* 
FTZR- 8 2 0 0S7^ r*o*-*-TilHJfcLjfc. fi^»«fk:*V»T ( ) 

s : S^>^l^y h (singlet) 

d : h (doublet) 

t : MJXl'v h (triplet) 

q : & UJl^-r-y b (quartet) 

quint : £"y" W >T' y h (quintet) 

ABq : A&MZVJV'ry h (AB type quartet) 

dd yyUyb (double doublet) 

m > (multiplet) 

br : ~7u — H (broad) 

brs :ya— K h (broad singlet) 

J y 7 V (coupling constant) 

W S C : 7X^14* 5 h' 

THF :fh5tHP77> 

DMF : v^^*;^75 H 

Fmo c : 9-7^l^^JW h + yAM-Jl' 
HOB t : 1 -t Kci3r5"<>XMJ7V-;U 
DBU : 1. 8--:/7+r*h*->£rj[5. 4. 0]-7-£>^-fe> 

##03 1 

4- (t 7 ^ ^ >-2-7;^z;i/) -2- 7 y / > 

2-^ 7 y7> (3.00g) £THF (30 ml), DMF (30 ml) tigflfU hUl^ 
7i> (5.02ml) ^fiQA7t.7k?ftT.^-7^U>-2-X;i/*zi;l/d7DU K (8.16g) 
(DTHF (30 ml) SftSKTb. MT— *68t#Ljfc. Effc?££ttBEfl«6L; £S 
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j8ib^« (7. 15 g) znt. 

'H-NMR (CDCI,) 6 : 3. 33-3. 50 (4ft m). 3. 79 (2H. s). 6. 05 (1H. brs). 7. 63-7. 80 
(3H. m). 7.90-8.07 (3H. m). 8.38 (IE s). 
IR (KBr): 1680. 1651. 1342. 1323. 1165 cm-'. 

1- (4-->7 , y^>> ? ;u)-4-(^-7^i^>-2-x;^-^)-2-bf^7> ? y > 

4-(^-7^^>-2-7.;U*-;U)-2-tr^7>?y > (290 mg) £THF (8 ml). DMF (2 
ml) fcjg#U Ot;T?**fl;?-hy£A (so % in oil. 40 mg) &m?L1Z. 20# 
mmtOrz'&. 4-y7y^>xMD'Jh' (1 82 mg) £]mX. &i&"Tf— ftflMfcL 

Stf8fi*Tife»U fUjft (MgS0 4 ) a»»UT. »9**->iJ*y;i/*7A^aT 

: BKifjl/ = 1 : 2) tCtfU &&S$A03gafc£<Kr 

(220 mg) ' _ 

'H-NMR (CDC 1 ,) 6 : 3.30-3.42 (4ft m). 3.89 (2ft s). 4.58 (2H. s). 7.24 (2ft 

d. J=8. 5Hz), 7.53 (2ft d. J=8. 5Hz). 7.68-7.80 (3H. m). 7.92-8.04 (3ft m). 

8. 38 (lft d. J=l. 6Hz). 

IR (KBr): 2228, 1649. 1346. 1171 cm"'. 

###J 3 

4-(tert-^ V^-^ti)V^zi)V)-2-\f.^^ y > 

2- Vl7zs;> (3. 00 g) i7-trh- h'j;U (50 ml) ©ig^lblC— &K5Mert- 

(7. 20g) ^iTi/, M-c2i^Bgat«iL3t. fcfom&mmmmisfcWi. m 

ffiLfc^il£x-5\)UTSfc^U Slfefefi©3cJa<b^4fc (4. 77 g) 

'H-NMR (CDC1 3 ) 6: 1.48 (9ft s). 3.33-3.43 (2ft m). 3.64 (2ft t. J=5. 3Hz). 

4. 09 (2ft s). 6. 40-6. 70 (1H. br). 

IR (KBr): 1696. 1667, 1400. 1341. 1130 cm-'. 

4- (tert-T/h^ JU)-l-(4-->7/ ^>y;U)-2-b^7v?y > 
###J2 tPI^W^te-C, 4-(lerl-7*h^^*;i,^-;!/)-2-t:^^^y >£4--> 
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'H-NMR (CDClj) <5:1.47(9H, s). 3. 28 (2H. t. J=5. 2Hz), 3. 63 (2H. t. J=5. 5Hz). 
4.18 (2H. s). 4.66 (2H. s). 7.37 (2H. d. J=8. OHz). 7.64 (2H. d. J=8. OHz). 
IR (KBr): 2224. 1690. 1651. 1424. 1341. 1246 cm-'. 
###15 

4-(tert-^h^>-*;u#-;u)-i-(4-->7y^>> j ;i')-2-hf^7> J y > (1. 10 g) 

K43i£:KRrax?\lWgtt (20 ml) £Jq>L, MT 1 P$Mft#Lfc. £fSS££ 
»«U JSSCX^y-JH&JpAISftfkdli-, lfitiA(!)$ibtl (812 mg) 

'H-NMR (DMS0-d 6 ) 5 : 3. 35-3. 55 (4H. m). 3. 81 <2R s). 4. 67 (2R s). 7. 51 (2H. 
d. J=8. 2Hz). 7.82 (2H. d. J=8. 2Hz). 9.75 (2H. brs). 
IR (KBr): 2928. 2238. 1657. 1491. 1414. 1350 cm-'. 

4- (6-£ □ □ jr 7 $ u >-i-7. )V) -i - (4- ->y y ^>s?;u) -2- tr^ 7 v y > 

l-(4-->7 , y^>v 5 ;i/)-2-tf^^^y >igm*l (201 mg), 6-^ont7^l/>-2- 
K (205 mg), Mth'J^A (254 mg), RKX^vH, (10 ml), 
* (5 ml) ©g^tt£MT2B3Hit#Lfc. #««S#ttU -fifR***^**, 
mM (MgS0 4 ) &MMgU&. Sg«v"J*yM7A^D?h^77^- 
U-> : ^X^;i/ = 1 : 2) fctfU »%fil£ji03EjBfl:£4fe (239 mg) 
'H-NMR (CDCI3) 6 : 3.37 (4H. s). 3.87 (2R s). 4.59 (2H. s). 7.28 (2R d, 
J=7. 9Hz). 7.57 (2H, d. 1=7. 9Hz). 7.58-7.66 (1H. n). 7.78 (1H. dd. J=8. 5. 
1. 9Hz). 7.90-7.98 (3H. m). 8.35 (1H d. J=l. 4Hz). 
IR (KBr): 2232. 1651. 1346, 1 167. 698 cm-'. 

4-(tert-y h^->^;^-Jl/)-l-(3-y7y^>y;i/)-2-fc:^7y; > 
##0S2 «t|3I«©^ffiT, 4-(tert-^h^->7j;U#x;U)-2-^^.7> J y ><k3-> 

'H-NMR (CDC 1 3 ) 6: 1.47 (9H, s). 3.28 (2H. t. J=5. 4Hz). 3.64 (2R t. J=5. 4Hz). 
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4.18 (2R s). 4.64 (2H. s). 7.42-7.68 (4R m). 
IR (KBr): 2230. 1705. 1653. 1420. 1342. 1240 cm-'. 
#%0>J 8 

1 - (3-> 7 / ^ > ~JM -2- \L^VJ >m&M 
5 &^MS tm&<Dj5&-V. 4-(terl-y h^y*M^W-l-(3->7y^>y 

'H-NMR (DMS0-d 6 ) <5 : 3. 37-3. 57 (4H. n). 3. 81 (2R s). 4. 65 (2H. s). 7. 52-7. 80 
(4H. m). 9.85 (2H. brs). 

IR (KBr): 2926. 2230. 1659. 1497. 1429, 1354. 693 cm' 1 . , 
10 ##£tl 9 

4- (6-£ a □ j- 7 $ v >-i-7.)V-fr - )V) -l - (3- ->7y ^ >^;i/) -2- bf^ 7 S J / > 

'H-NMR (CDC1 3 ) <5: 3.37 (4H. s). 3.86 (2H, s). 4.56 (2H. s). 7.38-7.49 (3H. 
15 m), 7.52-7.65 (2H, m). 7.78 (1H. dd. J =8. 8. 1.8Hz). 7.90-7.98 (3H. m). 8.35 
(IE s). 

IR (KBr): 2230. 1647, 1350. 1 165. 963. 698 cm" 1 . 
###J 10. 

4- (t er [~y~ b * ~>jj)l<$ ~ )V) -1 - ( t rans-4-->7 /y^D ^\^1t>-l— f J- 
20 )V)-l~\i^V / > 

##0*12 iPl&Oyj&T, 4-(tert-^h^^^7;^-;0-2-tf^^vy ><fc 
trans-4-->7y-l-^^>x;U^-Jl/^-+->^5 1 ;i'->^ OA+t>$iHTHfi 

'H-NMR (CDC1 3 ) <5: 0.98-1. 07 (2H. m). 1.47 (9H. s). 1.42-1.86 (5H. m). 
25 2. 06-2. 22 (2H. m). 2. 32-2. 49 (1H. m). 3. 24-3. 37 (4H. m). 3. 64 (2H. 1. J=S. 4Hz). 
4.08 (2H. s). 

IR (KBr): 2238. 1678. 1647. 1426. 1289, 1 171 cm" 1 . 
4- (6-? naj-7$> U>-2-7JP;r<"JU)-l-(trans-4->'7 7 
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;m^;p)-2- 



JW-2-tf*5vV> (386 mg) t^^IiSgXfj^ (20 ml) ZMZ* M 

^D'JH ttlSmgh^gtf-bU^A (318mg),@£g.X^;U (10ml), tK (10ml) 
£3JD*> ^T2^ra^Lfeo lT«yi£#&U SSfO&igTkTtftSK g*g (MgS0 4 ) 

^-)V = 1 : 2) Kltf U «ifei^SO^e-fb^ (574 mg) 
'H-NMR (CDClj) (5: 0.85-1.10 (2H. m). 1. 37-1.77 (5ft m). x 2. 00-2. 15 (2H. m). 
2. 26-2.44 (IE m). 3.20 (2H. d, J=7. 0Hz). 3.39 (4H. s), 3.76 (2H. s). 7.60 
(1H. dd, J=8. 8, 2.0Hz). 7.79 (1H, dd. J =8. 6. 1. 8Hz), 7.89-7.98 (3H. m). 8.34 
(1H. s). 

1R (KBr): 2242. 1655. 1451. 1341. 1163. 700 cm" 1 . 

1 2 

4-(tert-^h^'>±r;t/^-;U)-l-(5-^7y-2-^x-;u^^;P)-2-bf^7> ? y > 

2 t m&<D%m-V. 4- ( t er \-zT V If — M -2- tf^ ^ > <t 5-f> 
7 7 -2-^X - A* a 5 K £fl§ ^T*lfe^^©^II^t^#»^#fe. 

'H-NMR (CDC1 3 ) 6 : I. 47 (9H. s), 3. 38 (2H. t. J=5. 4Hz). 3. 65 (2E t. J=5. 4Hz). 
4.14 (2R s), 4. 74 (2a s), 7. 02 Oa d. J=3. 8Hz). 7.50 (IE d. J=3. 8Hz). 
IR (KBr): 2218, 1703. 1649, 1425. 1337. 1 186 cm"'. 
1 3 

4-(6-^nD^7^1x>-2-7;;U4N-;^)-l-(5-'>7'/-2-^X-;i/pC^;i,)-2-bi^ 
?~JJ > 

#%#J1 1 tWimo)^X\ 4-(tert-yh^>-^;^-;U)-l-(5->7y-2-^X 

'H-NMR (CDC1 3 ) 6: 3.35-3.50 (4H. in). 3.84 (2H. s), 4.66 (2a s). 6.93 (1H. 

d, J=3. 9Hz). 7.42 (1H. d, J=3. 9Hz). 7.61 (1H. dd. J =8. 9. 1. 9Hz), 7.77 (1H. 
dd. J=8. 8. 1.8Hz). 7.89-7.97 (3a in). 8.35 (1H. s). 
IR (KBr): 2218. 1663. 1346. 1165. 959, 694 cm -1 . 
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###J 1 4 

4-^>> ? ;i/^-^v^;i//K-;i/-2-fcf^7> ; y > 

2-fc^7>V> (10 g), *cm£K^>^ <20.5g).&»?-HJ9A (31. 8g), 
Bf&X^;U (200 ml), tJc (200 ml) ©g-&4^g»-C2l5IHa#Lfc. W$JI£ 
g§*n:fc:&7j<TSfc#, (MgS0 4 ) SHft8LT*e»n*:*g|&£315L W 
X^JP-X— ^JUTfiJfe*, «J*LTi&6Mfi©M<ffc'&tt (18. 5 g) 
'H-NMR (CDClj) <5 : 3. 35-3. 47 (2H. m). 3.71 (2H. t, J=5. 4Hz). 4. 17 (2H. s), 
6. 22-6.42 (1H, br). 7.37 (5H. s). 
IR (KBr): 171 1. 1663. 1412. 1337. 1287 cm"'. 
15 

4-^>yM^^M-Jhl-(4-^a^>->^)-2-tf^7yV> 

2 <h m$i(D^&:T\ 4-^ > Vlltt is*} ~ ;t-2- v 5 / > £ 4-7 D 

'H-NMR (CDC1 3 ) <5 : 3.26 (2H, t. J=5. 4Hz). 3.67 (2H. t. J=5. 4Hz). 4-23 (2H. 
s); 4. 56 (2H. s). 5.15 (2H, s), 7.14 (2H. d, J=8. 2Hz). 7.35 (5H, s). 7.46 
(2H. d. J =8. 2Hz). 

IR (KBr): 1705. 1651. 1489. 1427. 1233. 1124 cm" 1 . 
###J 16 

4-^ > =J)V3r5- is* )],■& ~ [4- (4- M U vW) ^ > v^l/j -2- bf ^ v / > 
4-^>i/;^^i>^;U^x;U-l-(4-^D^E^>f/;l')-2-tf^.^> ? y > (807 mg). 
4-eU5?;U3fcC;Be (244 mg), 7" h-^** ( h 'J 7x^*7 J » 
(69mg), 2M#Btf-HJ9A*jg»c (2ml), MUX> (8ml), X*/-;i/ (2ml) 

4fofa?«fc#u (Mgso,) as**^'j*y;p*7A^Dvh^ 

77^- (SEKx^W KtfU asfiJfgJioaEHftl'&tt (283 mg) Sfcjfc. 
'H-NMR (CDC1 3 ) 6: 3.32 (2H. t. J=5. 1Hz). 3.70 (2H. t. J =5. 3Hz). 4.27 (2H. 
s). 4.68 (2H. s), 5.16 (2H s). 7.36 (5H. s). 7.38 (2H. d, J=8. 7Hz). 7.49 
(2H. d. J=6. IHz). 7.62 (2H. d. J=8. 7Hz). 8.67 (2H. d. J=6. 1Hz). 
IR (KBr): 1705. 1688. 1644. 1431. 1292. 1244 cm"'. 
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###J1 7 

4-^>'>';U^-^->^;U^_;U-l-[4-(terl-y F^y^MiJ|/7$;)^>-/ 

5 (tert-^ K+y*;|/^z;HS J)^>'J)VynS. F&m^TWin-&T : £)V7T 

'H-NMR (CDC1 3 ) <5: 1.51 (9R s). 3.23 (2H. t. J=5.2Hz), 3.63 (2H. t. J=5. 3Hz). 
4 : 22 (2H. s). 4.55 (2H. s). 5.15 (2H, s). 7.10-7.40 (10R m). 
IR (KBr): 1707. 1655, 1530. 1235. 1 163 cm" 1 . 
10 #1 1 8 

l-[4-(tert-7>^->^7;^— JUTS. /)^>>>Jl] -4-(6-£ D n±7 & U>-2-X 

)V-fc-)i) -?-^7-;;> 

4-^>^;U^^^^-;p-i-[4-(tert-^h^«>*;i/^-;P7 5 /)^>i? 
;H-2-fcf^v>V > (401 mg) ^X^y-;U (I5ml) t»»L. 10%/^^^A 
15 mm (160 mg) $rijp^. ymm.m.T 4 «M1 L < L &. 

^j»?:^JES^LT#bnfc^g#j(i 6-^ □ n±7^ 1/>-2-^;Wt}n-;1/^ □ U 
h* (261 mg), 0?&^MJr>A (212 mg). mm^Jl (20 ml), tK (20 ml) £flD 

20 = io : i) »c#LTasttfiieii©«aYb^« (340 mg) 

'H-NMR (CDC1 3 ) <5: 1.51 (9H. s). 3.29 (4H, m). 3.84 (2H. s). 4.47 (2H. s). 
6.45 (1H. s). 7.07 (2H. d. J=8. 6Hz). 7.25 (2H, d. J=8. 6Hz). 7.60 (1H. dd, 
J=8. 8. 2.0Hz). 7.76 (1H. dd, J=8. 7. 1. 9Hz). 7.88-7. 97 (3H. m). 8.33 (1H. d. 
J = l. 4Hz). 

25 IR (KBr): 1699. 1644. 1534. 1346. 1337. 1240. 1 163 cm -1 . 
#%0¥ 1 9 

i-(4-7$ J ^ >>?;!/) -4- (6-^ dd^- 7^ i^>-2-xju^-;u)-2-e^^f/y > 

l-[4-(ieri-y K^->*;i,^-;U7 5 y)^>^;U]-4-(6-^ □□:f-7^U>-2-X 
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;i,*-;U)-2-tf^7->V> (530 mg) t^J&fiHfeBJsKx^gflS (]0inl) 

5>;-)v um\) £an*_. ^m~c 3Bjwnt#ufc. KM^ML-ibnfcigs 

£3®, g^X^-X-^rJUTifcfr. gJILT^jUfc-^ (457 mg) £#Jt 0 
'H-NMR (DMS0-d 6 ) <5 :3. 22-3. 45 (4R m). 3. 76 (2H, s). 4. 47 (2H. s), 7. 21 (4H. 
s). 7.73 (IH dd. J=8. 7. 2.1Hz), 7.87 (1H. dd. J =8. 7. 1. 9Hz). 8.18 (1H. d. 
J=8. 6Hz). 8.24-8.33 (2H. m). 8.59 (IR d. J=l. 8Hz). 
IR (KBr): 2934. 1651, 1493, 1348, 1337. 1161. 700 cm"'. 
##0H 2 0 

4-^>y;w^5>^;u^-;u-i-[2-(i-tert-y h^v^;^-;i^4-b'^'J yju) 
X5MU]-2-fc:^->V> 

&^W2 £mt£<Dj5m-c, 4-^>^;^^->^;u^-;w-2-tf^^v?y >t i- 
ter K-V h=r->#;i^x;i/-4-(2-* ^ >7JUt}nx;U:*-^ ^X5^1/) tf ^ U 5>> Srffl 

'H-NMR (CDClj) 6: 1.00-1.25 (2H. m). 1.45 (9H. s). 1.30-1.58 (3ft m). 
1. 58-1. 70 (2H. m), 2. 56-2. 78 (2H. m). 3.33 (2H. t. J=5. 2Hz), 3.38-3. 50 (2H. 
m). 3.71 (2R t. J=5. 3Hz). 3.97-4.20 (2H. m). 4.14 (2H, s). 5. 15 (2H. s), 
7.26 (5R s). 

IR (KBr): 1694, 1657, 1426. 1236, 1 163 cm"'. 
###J 2 1 

i - [2- (i- 1 er \.-y'h * jy^j - ;u-4- u x^H -4- (6-^ □ □ y $ v 
>-2-7>;U^-;U)-2-b:<^^y > 

#WJ1 8 tPJ^CD^T, 4-^>> 5 ;^^->*;i/^x;U-l-[2-(l-tert-7*K^ 

v*;u^x;u-4-if^u^;Wx^;u]-2-t:^7> ? />^ffl^T^^^^M 

'H-NMR (CDC1,) 5: 0.93-1.20 (2H, m), 1.26-1.44 (3H, m). 1.44 (9H. s). 
1.55-1.70 (2R m). 2.54-2. 64 (2H. m). 3.30-3.42 (2H. m). 3.39 (4H. s). 3.76 
(2a s). 3.94-4.16 (2a m). 7.61 (1H. dd, J =8. 8, 2.0Hz). 7.79 (ia dd, J =8. 9, 
1. 7Hz). 7.90-7.98 (3H. m). 8.36 (IH. s). 
IR (KBr): 1690, 1649. 1418, 1339. 1 167. 968. 700 -cb"'. 
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###J2 2 

4- □ □ x 7 ^ U >-2-^;i/ - -1 - [2- (4- bf ^ U v;u) x^;uj -2- bf ^ 7 

9<h^©^TfeT% l-[2-(l-tert-^N^v*J^-^-4-tf^'J> ? ;i') 
X5MU] -4- (6-^7 □ □ -fj ^ U >-2-^;U7ftx;i.) -2- fcT^ 7 i/ / > £/B (^T«fe*§ 

'H-NMR (DMSO-dj) 5: 1.00-1.50 (5a m). 1.60-1. 80 (2H, m). 2.60-2.88 (2H, 
m). 3.20-3.43 (8R m). 3.66 (2H, s), 7. 74 (1H. dd. J=8. 7. 2.1Hz). 7.89 (1H, 
dd, J=8. 8. 1.8Hz), 8.18 (1H. d, J =8. 8Hz). 8.24-8.33 (2H. x m). 8.59 (1H. s). 
IR (KBr): 2936. 1651. 1345. 1 163. 700 cm-'. 
#%#J 2 3 

4-^>vJU^f>^;^x;U-l-[(l-tert-y h^->7^;P^-;U-4-bf^U 

'H-NMR (CDC 1 ,) <5 : 1.04-1.41 (2H. m), 1.45 (9H. s). 1.52-1. 68 (2H. n). 
1. 70-2. 03 (IE m). 2. 57-2. 77 (2H. m). 3. 20-3. 38 (2H. m), 3. 36 (2H. t. J=5. 3Hz). 
3.72 (2H. t, J=5. 4Hz). 4. 02-4.20 (2H. m). 4.16 (2H. s). 5.16 (2H. s). 7.36 
(5H. s). 

IR (KBr): 1695. 1661. 1424. 1235, 1 167 cm"*. 
##0»J 2 4 

i-[(i-tert-^"h^'>73;i/^x;u-4-bf^u : J)V) ^^;u3-4-(6-^ uu-yy 9 



#^J1 8i^^telr. 4-^>>?;U^-^->^;U#x;U-l-[(l-tert-7 h^-> 

#^*x;u-4- tr^ u -jM * -2- tr < 7 ->* ;>zm ^xm&igik<Dmm<t'£ 

'H-NMR (CDC I a ) <5: 0.98-1.21 (2H. m). 1.43 (9H, s). 1. 38-1.58 (2H. m). 
1.60-1.97 (IR m). 2.50-2.70 (2H. m). 3. 10-3.34 (2H. m). 3.34-3.48 (4H. m). 
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3.78 (2H. s). 3.95-4.16 (2H, m). 7.61 (IR dd. J=9. 0. 2. 0Hz), 7.80 (1H. dd, 
J=8. 6. 1.8Hz). 7.90-7.98 (3H, oi). 7.36 (IH. s). 
IR (KBr) : 1678. 1657. 1350. 1 167 cm"'. 
###| 2 5 

4- (6-^7 □ □ ±y $ V >-2-7> JUfr ~ M -1 - (4- bf ^ U M^i/J 

*~ mi. k-L^C * ~ 

1 9 tra*©*feT» l-[(l-tert-^ b^z/fi )ltf-Jl,-4-WJ >*;W 
JW-4-(6-i'oat7^l'>2-7M-;P)-2-tf^7-/; >£/BV>T*S-feMil© 

'H-NMR (DMSO-d 8 ) 5: 1.10-1.36 (2H. m). 1.48-1.65 (2R m). 1.68-1.95 (IR 
m), 2.57-2.82 (2H. m). 3.06-3.23 (4R m). 3.36 (4R s). 3.67 (2R s), 7.72 
OH. dd, J=8. 8, 2. 2Hz), 7.88 OR dd, J =8. 7. 1. 9Hz), 8.18 (IR d, J=8. 8Hz). 
8.22-8.32 (2R m). 8.58 (IH, s). 8.43-8.95 (2R br). 
IR (KBr): 2924. 1649, 1345. 1 173, 961. 702 cm"'. 
26 

4-^>> ? ;u^->^;^-;u-i, 2, 3, 4-^h^b Hotf 7^>-2-^-> 
N-^>ix;u^-^->^;U3^-;p^u ~>> (10. 5 g), 2. 2-yx h + yxws> 

(7.33 g) CD7"feh-hU;U (50 ml) *g*£tc, WSC ^Bfelft (10.5 g) £'*?&TJn 

^tll^tlfc. «&fPM*7lc. ffi*&AJfc*TJl:&i5fci*U Rjft (MgSO,) 
Lfc. ^@WCp-h;UX>7Jl~fc>& (951 mg), h;ux> OSOnl) £;&Qx., 30 
#IWiin*&ig8ltLfc. Ej£«K:#BSx3\>n£jnA, fiSfafitf*. «SfnAif[ 

TKT'Sfe^L. (MgSO,) fftiMSLfc. ftSnfctift^^SU-fATft*. 

«:*LTai6iei6o3sjafl:^* (7. 37 g > 

'H-NMR (CDC 1 3 ) 6 : 4. 30 (2R s). 5.22 (2R s). 5.50-5. 68 (IR m), 6.29-6.48 

(IH. n). 7.38 (5H. s). 7.50-8.00 (IR br). 

IR (KBr): 1698. 1649. 1410. 1321. 1107. 957. 760 cm" 1 . 

#%#J 2 7 

4-^>v ; Jl/^-^->^;^^x;U-l-[trans-4-(tert-7>^->^;U^x;U7$ 7) -> 
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^□^vfr-fr>-l--f )V^^)V]-\, 2, 3. 4-fh7b Hahf7y>-Z-^> 

(803 mg) i:^^>7>;i'*-;Ui7pU h* (0.298 ml) b§3ML/t trans-4- 

5 4-^>v;i/^->^;P^-;u-i. 2, 3,4-f h7t Kot:7v>-Z-t> (813 mg) 
ODMF (30ml) »«Ki;DD*.fc. OTtfJ U £A (967 mg) . 3 Oitts U (291 mg) 

iPA^x^juTfaaiLfc. isiaiiK*fiSiftifoKTjfc»u, ^ (Mgso«) %m 

10 1:1) {CtfU T^Jiy j-XVzfDmmik&y} (422 mg) £*§/c. 

'H-NMR (CDC1,) 6: 0.97-1.14 (4H, m). 1.43 (9R s). 1.54^-1.88 (3H. m). 
1.90-2.10 (2H. m). 3.26-3.50 (1H. m). 3.31 (2H. d. J=7. 0Hz). 4.30 (2E s). 
4.26-4.44 (1H, m). 5.21 (2H, s). 5. 36-5.58 (1H. m), 6.26-6.47 (1H. m). 7.36 
(5H. s). 

15 IR (KBr): 1709, 1686, 1402, 1171 cm"'. 
2 8 

l-[trans-4-(tert-^ h^->;ft;Mj-;U7 5 /) P^Pit >-!-•< 

4-(6-£ □ Dt7^ l^>-2-Z;^-;0-2-hf^7> ? y > 

8 £fI|8l<D;£?£T, 4-^>v ? ;U^v7^;^^i;U-l-[trans-4-(tert-y 
20 h + i/*Mz;i/75/) 5>£ D'\^+r->-l--OU;<^;i/}-l. 2. 3, 4-ff7t H O 

h' 5 ->* >-2-^- > ^Tm&i&ikOgimit'SVQ £#fc. 

'H-NMR (CDClj) <5: 0.85-1.13 (4R m). 1.43 (9H. s). 1.48-1.70 (3H. m). 

1.85-2.05 (2H, m). 3.16 (2H, d. J=7. 0Hz). 3.20-3. 46 (5R m). 3.77 (2H. s), 

4.24-4.40 (1H. m). 7.60 (1H. dd. J =8. 9. 1.9Hz). 7.79 (1H. dd. J =8. 8, I.8Hz), 
25 7. 89-7. 98 (3H, m). 8. 35 (1H. s). 

IR (KBr): 1678. 1644, 1508, 1346. 1159 cm-'. 

###12 9 

l-(trans-4-75 / D"\^-tJ->-l — f )\>*J-)V) -4- (6-^7 □ U>-2-X 
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###11 9 £H«©#ftT. l-[trans-4-(terl-7K + ->;fcJU7tf-^7i /)->£ 
□ 'vf 1 -tJ- >- 1 --f Jlt^M -i-ti-pnnj-yfu >-2-7> - ;b) -2- tf ^ 7 5* 

'H-NMR (DMSO-d.) <5 : 0.75-1.05 (2E in). 1.05-1.34 (2E m). 1. 35-1.63 (3E 
m). 1.78-1.94 (2E m). 2. 70-3.00 (lEm). 3.08 (2H. d. J=6. 4Hz). 3.38-3.42 
(4H. m). 3. 65 (2H. s). 7. 72 (IE dd. J=8. 7. 2. 1Hz). 7. 88 (1H. dd. J=8. 8, 1. 8Hz), 
7.86-8. 02 (3E m). 8.18 (IE d. J=8. 8Hz), 8. 22-8. 32 (2H. m). 8.58 (IE s). 
IR (KBr): 2934. 1649. 1345. 1163. 700 cm"'. 
3 0 

2. h^->X^M4-(lH~f S^7-JV-l-r^)^>yJH75> 

2.2-y/h4 ; yX5 : ;i/7$> (526 mg) t 4- (lH-f a ^\7-;U-l—f JW 
7;io=th' (861 mg) <D*5J— ;U (25 ml) jgfflclzBftK (600 mg) 
1 B*MJI#L;fc. ■3-3HT*»T h U 7-fe h^v^^-fb^ h »J ^ A (1. 59 g) 
£JO;*_miST- 3 WMie^Lfc. £jfctt&«BU ggfc: 1 a^Jcgs-ffc^- h 'J V A 

(1. 21 g) 

'H-NMR (CDC I,) 6: 2.76 (2E d, J=5. 6Hz). 3.39 (6H. s). 3.86 (2E s). 4.50 

(IE t. J=5. 6Hz). 7. 20 (IE s). 7. 27 (1H. s). 7. 34 (2E d. J=8. 8Hz). 7. 45 (2H, 
d. J=8. 8Hz). 7. 84 (IE s). 

mmmi ■ 

1- (4-7 5. 7 ^ >b)V> -4- (^-^^ U >-2-7Jl^fr ~ )V) -2- bf ^ 7 ~^ J 
l-(4-v7y^>^;i/)-4-(^-7^l^>-2-^;Uz}t-;i/)-2-h:^7> f y > (405 mg) 
fcx*/-;KiBi), 4*jfe«H6/>?^-+iJ->^tt (7ml)£in*_, MT-Bfea 
£ft£«*g%. i2%7>^-7y^y-;u^ (5 mi) ^inA. ^iST 

HJJU: l*t£&g=70:30:l) CTttHL, ifi7 ; E;i'7 7XtCSl^l!l 
(207 mg) 

'H-NMR (DMS0-d 6 ) 5 : 3.20-3.60 (4H. m). 3.81 (2H. s). 4.57 (2H. s). 7. 35 (2H. 
d. J =8. 3Hz). 7.65-7.90 (5E m). 8.05-8.28 (3E m). 8.54 (1H. s). 9.14 (2H. 
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brs). 9.33 (2H. brs). 

IR (KBr): 3058. 1676. 1647, 1493, 1346, 1 163 cm - '. 

\-(4-7$P/^>i/)\s)-4-(S-?nnj-7?ls>-2-xj\,Tfr-JU)-2-¥^7~;s 

§S 

4-(6-^DP^7^u>-2-^;p^-;p)-i-(4-v7/^>i/;u)-2-hf^7v ; y > 

(220 mg) <Dz/-**-V -)\, (9/1) (10 ml) £*?&T8Mfc;Jc*;tf 

(5mi) 6 ot:-c2B#iJaaH^Lfc. chp2o#7 

^^□71^^77^- (*:7-th-h'J)l: l*«4tttt=70:30:-l) CTMU 
x^y-^-ftBfex5 t JU36^6ieflfl2$-a-T*fe«Sft©3SJ8<t:'&4& (173 mg) 

'H-NMR (DMS0-d 6 ) <5 : 3. 20-3. 50 (4H, m). 3. 81 (2H. s). 4. 56 (2H, s), 7.35 (2H, 
d. J=8. 4Hz), 7.68 (2a d, J=8. 4Hz). 7.74 (IE dd. J=9. 0. 2.2Hz). 7.89 (1H. 
dd. J=8. 6. 1.8Hz), 8.18 (1H. d, J=8. 6Hz). 8.24-8. 32 (2H. m). 8.59 (1H, s), 
9. 02 (2H, brs). 9. 30 (2H. brs). 

IR (KBr): 3052. 1678. 1636. 1493, 1352. 1 163. 698 cm-'. 

mmm 3 

l-(3-7Sy/^> y ;U) -4- (6-? □ □ -j- 7 f U >-2-7. ;Uzf< —M -2-. If ^ 7 *J J 

"""^ jnL §ic ji£ 

> VM -2- f ^ 7 s> y > co fr-h 0 tc 4- (6- tr □ o ^- 7 ^ u >-2-x - ;p) - 1 - 

(3->7 7^>f/JU)-2-e^7f/y >S:«lriT, SS&BJKBSB'fc^ftSrf&fc. 
'H-NMR (DMS0-d 6 ) 5: 3.30-3.50 (4H. m). 3.79 (2H, s). 4.54 (2H. s). 7.47 (2R 
d. J=5. 0Hz). 7.62 (1H, s). 7.64-7.71 OR m). 7.74 (IR dd. J =8. 8. 2. 2Hz). 
7.89 (IR dd, J=8. 8. 1. 8Hz). 8.18 (IR d. J=8. 8Hz). 8.25-8. 33 (2H. m), 8.60 
(IR s). 9. 16 (2R brs). 9. 38 (2H. brs). 
IR (KBr): 3144, 1682. 1645. 1352. 1 171. 774. 694 cm" 1 . 
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l-(trans-4-7$ ¥ J ->^7 D^\^1j->-l— f )V*3-)V)-i-{&-9 uuj-y^uy-2- 

4- (6-i> □ n±7? U>-2-7.;P*^;i^)-l-(trans-4->'7'y y>7 u^\^y-{-^ 
)l^^)V)-l-^y-J/y (312 mg) \z 2i%m&isj-iry-y/x.?s-)i(9/ 
1) mm (10ml) ^Un^iSTe^SCgLrc. 15%7> ; Ez:7 
X.?;-)VmWL (10 ml) ^JJPA-^^L^. CHP20^^A^a 
"7H^7^- (7]<: T-thnh'J;U: l«^g!=70:30:l) HTlt§S!L, Mfi 
7^7 7^^roSIft^ (350 mg) feftfc. 

'H-NMR (DMS0-d 6 ) <5 : 0. 70-0.95 (2H. m). 1.25-1. 75 (7H. m). 2.20-2. 39 (IE 
m). 3. 08 (2E d. J =6. 6Hz). 3. 3-3. 4 (4E m). 3. 70 (2H. s), 7. 72 (1H. dd. J=8. 8, 
2. 2Hz). 7. 89 (IE dd. J =8. 8, 1.8Hz). 8.19 (IE d. J=8. 8Hz). 8. 23-8.32 (2H. 
m). 8.60 (3E brs), 8.78 (2H. brs). 
IR (KBr): 3077. 1682. 1644, 1346. 1163. 698 cm-'. 

mmm 5 

1- (5-7 5 V J -Z-^3L-)\s* ?-)V) -4-(6-?nn-}-7?U >-2-7JPzTn ~ )V) -2- 

^3£094 t^C^feT, 4-(6-^ l/>-2-X;P^;i/)-l-(trans-4- 
~>7/ □'\^>-i-<;i/^ 5 L ;U)-2-k*^s^> ? y y<Dfrt> K) iz 4-(6-^ p o 
^7^u>-2-x;u^-;u)-i-(5-f>7/-2-^x-;u^^;u)-2-tf^^vV> : £- 

'H-NMR (DMS0-d 6 ) 6: 3.39 (4E s). 3.75 (2E s). 4.68 (2E s). 7.18 (IE d, 
J=3. 8Hz). 7.73 (IE dd. J =8. 8. 1. 2Hz). 7.83-7.90 (2E m), 8.15 (IE d. 
J=8. 8Hz), 8.21-8.30 (2E m). 8.57 (IE s). 8.95 (2E brs). 9.26 (2E brs). 
IR (KBr): 3005. 1659. 1636. 1499. 1350. 1 167. 696 cm". 

i-iS-Znnj-yfls y-2-X)^~A) -l - [4- (N-* ^;U7 S S J / ) ^ > -J )V\ - z- 
4-(6-^ u>-2-x;u*c-;u)-i-(4-->7y^>^;i/)-2-tr^7> ; y > 

(440 mg) £ 28%^S!v^-tr>/x^y -;U (9/1) (10 ml) £Jrj;L^ 
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UT—&i&m:Lfz. mmzmm'&. 4o%*^;u7 = s -jmm do mo 

-fch=HJ;U: 1^^=70:30:1) (CTMKL, Mfe7 : 6JI'7 zT-tfCDSSI 
^-g-ife (173 mg) 

5 'H-NMR (DMS0-d 6 ) <5 : 3. 02 (3E d. J=4. 6Hz). 3.20-3.55 (4H. m). 3.84 (2H s). 
4.55 (2H. s). 7.31 (2H. d. J=8. 2Hz). 7.65 (2H. d, J=8. 2Hz). 7.73 (1H. dd. 
J=8. 8. 2.0Hz), 7.88 (IE dd. J -8. 6, 1. 8Hz). 8.19 (IE d. J=8. 8Hz). 8.24- 
8.32 (2H. m). 8.60 (IE s). 9.05 (IE brs), 9.51 (IE brs). 9.96 (IE d, 
J=l. 6Hz). 
10 Mti&W 7 

4-(6-^qp^-7^i^>-2-x;i/4>— ;w)-i-[4-( ; e;U7}nU y-i g j ^M^y-J 

4- (6-i? P O ± 7 ? U >-2-X JUtSs ~ )V) -l-(4->7/^> i?)V) -2-^7y/> 
(440 mg) Id n%m&is*tt>/JL2 y - )V (9/1) &*K (10 ml) £3ra*.^ 

is u-?5mmtkmi>fz. mm&mi&Wis io%^;u^u>x^y— do mo 

£finA3 BH&^Lfc. ig*&£i§Sgf£. CHP20*^Ai7OV h^?^- (tK : 7 
-bh-hU;P: l££i£&=70:30:l) tTfstSlU SSfiT^U^TT^^Mft: 
(427 mg) 

'H-NMR (DMSO-dj) <5 : 3. 20-3.50 (6H. m), 3.55-3.68 (2E m). 3.70-3. 95 (6H 
20 m). 7. 35 (2H. d. J=8. 3Hz), 7. 47 (2E d, J=8. 3Hz). 7. 74 (1H, dd. J=8. 7. 2. 1Hz), 
7.89 (IE dd, J=8. 7, 1.7Hz). 8.19 (IE d, J=8. 8Hz), 8.25-8. 32 (2E m). 8.60 
(IE s). 9.40 (IE brs). 9.53 (IE brs). 
IR (KBr): 3021. 1655, 1613, 1346, 1163. 1 115. 698 cm". 

mmm 8 

25 1 - [4- (N-7 $ / 7 S. i> J ) ^ > V)V\ -4-(6-?nnj-y?U >-2-7JUfr -)U) -2- 
(220 mg) \z nxm&Virtty/z.z j -;u (9/i) mm do mi) £in;L^: 

iMLT-YmffitiL&LTz.mm&mmm. &7kt b*^>-> d25mg) ©x^y-^ do 
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mi) »tt£jD*— iftKHiLfc. mm&mm'ik. cmofi^&zn-vb???*- 

(7jc: 7-b H~ h'J;U : 1 *ft^ig&= 70:30: 1) , ttV>TLH20 HT 
tt«U lfe7^7 7XttOSSft^ (100 mg) 

'H-NMR (DMSO-dg) 6 : 3. 20-3. 60 (4ft n). 3.82 (2H, s). 4. 57 (2H, s). 7. 36 (2H, 
d. J=8. 3Hz). 7.63 (2H. d. J=8. 3Hz). 7.76 (1H, dd. J =8. 8. 2.1Hz), 7.91 (IE 
dd, J=8. 8, 1.8Hz). 8.21 (1ft d. J=8. 8Hz). 8.28-8.34 (2H. m), 8.62 (1H. s). 
IR (KBr): 3065; 1647, 1346. 1163, 698 cm"'. 

mmm 9 

4-(6-{7 □ U>-2-X;i/^;U)-l-[4-(N-b K nirisTS. =S J ) s<>iS 

4- (6-^7 O □ -j- 7 $ \s >-2-X ;Uztx - )V) -l-(4-y7/^> -2- M ^ 7 / > 
(440 mgh kKn + y;|/75>MI (347 mg), h U (420 ng). 

80%x*y-;p (30 mi) 2 #ffl;im»arasEL&. X^y-;U£@£U 

^ (353 mg) 

'H-NMR (DMSO-d^ <5 : 3. 20-3. 45 (4ft m). 3. 77 (2ft s), 4. 47 (2ft s), 5. 72 (2ft 
s), 7. 14 (2ft d, J=8. 3Hz). 7. 57 (2ft d, J=8. 3Hz). 7. 71 (lft dd. J=8. 9. 2. 1Hz). 
7.86 (lft dd. J=8. 7. 1.9Hz). 8.20-8.30 (2ft m). 8.57 (1H. s). 9.60 (lft s). 
IR (KBr) : 3243. 1634. 1348. 1171. 696 cm" 1 . 
0 

l-[4-(N-7il K $ K-f ;U7 5 /)^>SW]-4-(6-g p 9 l/>-2-X)^ 

-2- bT ^ 7 7 >jg« jfi 
1 - (4-7 ^ J ^ > >>;U) -4- (6- 9 D D ^ 7 ^ 1/ >-2-X ;U *x;U) -2- fcT ^ 7 >" 7 > 

(233 mg) <7>**/-;U (20 ml) ^fCX^>»U7-fe h-f 5 
(618 mg). h'JX5 L ;U75> (0.836 ml) SUn^LMT— SfiESffl 

CHP20*^A^DT h^77^- (* : 7-t hx hU;U : 1&££B&= 
70:30:1) CTttfiiU 88*67^1, 7 7*tt<&«flMfc^*j (134 mg) 
'H-NMR (DMS0-d 6 ) <5 : 2. 33 (3H. s). 3. 20-3. 60 (4H. m). 3. 79 (2H. s). 4. 51 (2H. 
s). 7. 15 (2H. d. J=8. 6Hz). 7. 26 (2H. d. J=8. 6Hz), 7. 73 (1H. dd. J=8. 8. 2. 2Hz). 
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7.88 (1H. dd. J=8. 8. 1.8Hz). 8.18 (1H, d. J=8. 8Hz). 8.25-8.31 (2a m). 8.47 

(1H. brs). 8. 59 (1H, s). 9. 50 (1H. brs). 

IR (KBr): 3044. 1632. 1348, 1 161. 696. 583 cm-'. 

^mm 1 1 

l-[2-(l-7$->V-4-e^.'J^^) X5P;H-4-(6-^naj--7^U>-2-^;Ufr- 

4- (6-^ □ O -f 7 $ V >-2-X lift ~ )V) -1 - (2- (4- tT^ >J )V) JLJ-Jl] -l-\L^=j 
'jyymMM. (118 mg) <D*f/-)l (10 ml) S-^-^JM V^TtOUY 

1/25S&& (315 mg), 28%^- K 'J^A* h^ris Y*5J— Jimm (482 mg) £iQ 

7-kh-b'))U : 1^1^^ = 70:30: 1) , igS^TLH20 (^y — )V) tCT»S!L, 

'H-NMR (DMSO-d.) 5: 0.80-1.50 (5H. m). 1. 55-1. 72 (2H. m). 2.77-2. 95 (2H. 
m). 3.17-3.50 (6H. m). 3.67 (2E s). 3.70-3.84 (2H, m). 7.37 (4H, brs). 7.73 
(IE dd. J=8. 9. 2.1Hz). 7.89 (IH. dd, J =8. 6. 1. 8Hz). 8.18 (1H. d. J=8.9Hz). 
8. 24-8. 33 (2H, m). 8. 59 (1H. s). 
IR (KBr): 3152. 1649. 1346, 1 163 cm" 1 . 
1 2 

l-Cd-yiz K 5 K-rJU-4-b , ^'Jy;^)^5 1 ;U]-4-(6-^an^-7^U>-2-x;U 
^-;U)-2-tf^7ixy > 

MffiMl 0<h[^|©J-ST, l-(4-75;^>y;i/)-4-(6-i70Dt7^1/>2- 
7,)V*-)V) -2- tf ^ 7 V J >m&M.<Dfrti K)\z 4-(6-^au^-y^U >-2-X )\> 

*-;u)-i-(4-tr^y ^;^?;w-2-tf^5^y >mmM^m^x.^7^)iy 

•H-NMR (DMS0-d 6 ) 5: 1.00-1.25 (2H. m). 1.41-1.68 (2H. m). 1.75-2.02 (1H, 
m). 2.22 (3H, s). 2. 84-3. 1 2 (2H. m). 3.15 (2H. d, J=7. 4Hz), 3.37 (4R brs). 
3.68 (2H. s). 3.68-3.83 (IH, m). 3.95-4.10 (1H. m). 7.74 (IR dd, J =8. 8, 
2. 2Hz). 7.89 (1H. dd. J =8. 8, 1. 8Hz). 8.19 (1H. d. 1=8. 8Hz). 8.25-8.33 (2H. 
m). 8.60 (1H, s). 8.61 (1H. brs). 9.19 (IH. brs). 
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IR (KBr): 3067. 1642. 1346, 1163. 698 cm-'. 
MffiM 1 3 

4- (6- * □ □ -t 7 5 V >-2-X frft—Jl) - 1 - (4- \± ^ ij v? ;u -2- y 
>aHKfi (230 mg) CDDMF (10 ml) mWz %-^)^V^7VT\nWmM. 
(348 mg), MJi^7S> (0.418 ml), * (2 ml) £iQ*_ 5 0 ^Tr— 
fc, S-/?JWVWU71/2Mi (348 mg). HJX9MU75> (0.418 ml) 
£iiJDL5 O'CCJEC— ?§ij££*g|§&, CHP20* 7 h ^7 7 

-f— (7K: 7th-h'j;k 1^^=70:30:1) (CT^gJU Ifi7^7 7 
T.tfcCDSM'fL-^ (160 mg) 

'H-NMR (DMSO-dj) <5 : 0.90-1.15 (2ft m). 1.43-1.60 (2R m). 1.70-1.92 (IE 
a). 2.76-2. 94 (2R a). 3.14 (2H. d. J=7. 4Hz), 3.37 (4H. brs), 3.67 (2ft s). 
3. 69-3.84 (2ft. n). 7.37 (4E brs). 7.73 (1ft dd. J =8. 8. 2.2Hz). 7.J9 (1H. 
dd. J=8. 8. 1. 8Hz). 8.19 (IE d. J=8. 8Hz). 8.24-8.33 (2ft m). 8.60 (IE s). 
IR (KBr): 3098, 1638, .1613, 1352, 1171, 696 cm"'. 
HJSfll 1 4 

l-[trans-4-(N-7ir N< S r*<;U75 /) a^^>-i-^ )V^juj-i-(6- 
? a a j- 7 ? U >-2-7JU7fc ~ ;U) -2- b?^. 7 7 >aBftj» 

^js#ii o-traaso^-feT. i-(4-7S7^>>';u)-4-(6-^od^-7^u>-2- 

^;UxK-;i/)-2-tT^^>?y >tKio^forjt I-(trans-4-75 / isZ n^+r 
>-l--f ;U^^;U)-4-(6-^oo^-7^k>-2-7,^^-;U)-2-tr^7v7/>^ 

'H-NMR (DMSO-d^ 6: 0.77-1.23 (4H, m). 1.37-1.57 (3ft m). 1.66-1.81 (2E 
m). 2.12 (3E s), 3.08 (2E d. J=7. 0Hz). 3. 30-3. 45 (5E 01). 3.69 (2ft s). 
7.73 (IE dd. J=8. 8. 2. 2Hz). 7.89 (IE dd. J=8. 6. 1.8Hz). 8.18 (IE d, 
J=8. 8Hz). 8.24-8.33 (2H. m). 8.60 (2ft brs), 9.07 (1ft brs). 9.34 (1ft d. 
J=7. 8Hz). 

IR (KBr): 3058. 1640. 1346. 1 163. 698 cm-'. 
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mmm 1 5 

4- (6- g d o -r 1 $ v y-1-7, - m - 1 - [ 1 - (4- e u -4- m ^ u y ;u y 5 1 

2, U-f h7t Hot7-/>-2-t> (3.48 
g) £THF (100ml). DMF (100ml) (CjgflSU h U ?A (270 

mg) £ifl*.£. 30#F B m#L/tl£. l-(4-tfUS^-4-*^U7Jk*x;kf*->pC 

^;utr^u^> (2. 70 g) ^ao*, eox:T-smmmftistz. Kfom&mEEmmv, 

iBcT*fflL/c^ 10%^^-hU^A**iP^Mx^;i,-THFT-attiL, 
SrgSfO^*T*?5fe^, (MgSO,) m^S&Lfe„ ^S^X^y (100 ml) 

KigJgU 10%/t7^^A^ (l.OOg) £Jjn;L. Tk^&rTF 3 <«# 
Lfe. te^Sr^L, *£&£&JBES£L/c. &%mzmM*V>y& (1. 38 g), g£ 
&X3MI, (30 ml), 7jc (30 ml) SrJn**:^ TjOfcTT 6-* □ 0^-7^ k>-2- 
*;Mxx;i^nU h* (2.61 g) CDTHF (30 ml) ^SrfgTLfc. ^&-eiB^ig# 
b£&W&JI£:#&U gSf0^7KTSfe#, ftMl (MgSO,) ^jgSIU/c. ffbtlfc 

a^&x^y-^^^^tLx, *i£*£ii0^fl:£#> (I.80g) £?§fc. 

'H-NMR (CDC1 3 ) 6 : 1. 13-1. 37 (2R m). 1. 52-1. 70 (2a m). 1. 78-2. 02 (1H. m). 

2. 67-2. 83 (2^ m). 3.24 (2H, d, J=7. 2Hz). 3.43 (4R s). 3. 73-3. 88 (2H. m). 

3.80 (2H, s). 6.60 (2H. d. J=6. 5Hz). 7.62 Oft dd. J=8. 8. I.8H2), 7.81 (1H. 

dd. J=8. 8. 1.8Hz). 7. 92-7.99 (3H. m). 8.24 (2H. d. J=6. 5Hz). 8. 36 (1H. s). 

IR (KBr) : 3 655. 1599, 1345. 1159. 696, 586 cm-'. 

mmm 1 6 

4- (6- V □ □ •? -y $ U >-Z-X Jk-frx;!/) -l - [ l - (4- U -4- bf 1 U i?)V ^ y 

;m -2- ^ ^ y j >t&mm 

mmWl 5T''&Ztltz 4-(6-^oo-7-7^U->-2-x;^x;i/)-l-[l-(4-t:U> ; 
;WH-fcT^U -2-1^7 x/> (500 mg) Cx^y-Jk 4%£iftft 

{tUTJsaeawaEjKt^tt (414 mg) zmz. 

'H-NMR (DMS0-d 5 ) <5 : 0.90-1.17 (2H, m). 1.46-1.62 (2H. m), 1.82-2.03 (1H. 
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m), 2.90-3.10 (2H. m), 3.09 (2E d. J=7. 4Hz), 3.37 (4H. s). 3.69 (2H. s). 
4.00-4.17 (2E m). 7.12 (2H. d. J=7. 8Hz). 7.74 (1H. dd, J =8. 6. 2.0Hz). 7.89 
(1H. dd. J=8. 5. 1.7Hz). 8.13-8.32 (5H. m). 8.60 (1H, s). 
IR (KBr): 2575. 1647. 1545. 1346. 1 167 cm" 1 . 

nmmi 7 

4- (6-? d □ j-y ? v >-2-x;u^- m -1 -[4- (ih — r ^ w— — r m 

N-(6-^nn^-7^U>-2-7.JU^-;U)X^U>->*y5>^ig (321 mg) £ 4- 
(lH-f 5^/— )V-\-' ff)^>X7^Th H (172 mg) <D*?J—)V (10 ml) 

Stttzm (300 mg) &iiQx.m.u-eimmm&vfz. -o^x^rhV7±h 

*i/7mit*Vm{tj-bVv& (318 mg) ^Sn^.^T5S#r B mJ^L^:. Kfofc 

C h'JX5 1 Jl/7$> (700 mg) ^jjOA, ^^^Tifrffc^ D □ Z'fe^l' (300 mg) 
^^iST3 0^Lfc. £JSi££fiW7K ^TKTSfc^U 
T»S*UfcaaE<£ DMF <20ml) Jc****, £S8tf7 U £ A (150 mg) £i0;LT9 

K:T*fr«U »Kx5\>i^£W»SLTfcfM»ii©Mfls^ (177 mg) 

'H-NMR (CDC I,) 6: 3.37 (4E s), 3.87 (2E s). 4.58 (2H. s), 7.20 (IE s), 
7.24 (IE s). 7. 29 (4H. s). 7.60 (IE dd. J=2. 2. 8. 8Hz). 7.74-7.83 (2E m). 
7. 89-7.97 (3E m). 8.35 (IE s). 
IR (KBr): 1665, 1520. 1487. 1337, 1165 cm"'. 

mmm 1 8 

4- [ (E) -2- (4-g P n 7i-)l>) X-^x;UX;U7ftx;U) -1 - [1 - (4- £ U 5^;P) -4- tf ^ 

(E)-2-(4-^D07i^WXf^x;i/*-;i/^0'JK^ffl^Tibtlfc 4- 
[ (E) -2- (HOQ7i ~M 3Ly^-)lX JU*x;U) -1 -[| - (4- tf U JU) -4-tT^ 1 J 
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'H-NMR (DMS0-d 6 ) <5 : 1.02-1.25 (2H. m). 1.62-1.78 (2H. m). 1.95-2.18 (1H. 
m). 2.99-3.18 (2ft n). 3.24 (2H. d. J=7. 2Hz), 3.45 (4ft s). 3.79 (2ft s). 

4.08-4.24 (2R m). 7.15 (2H. d. J=7. 6Hz). 7.44 (lft d. J = 15. 6Hz). 7.52 (1H. 

d, J=15. 6Hz). 7.55 (2H, d. J =8. 6Hz), 7.82 (2ft d. J=8. 6Hz). 8.20 (2ft d, 
J=7. 6Hz). 

IR (KBr): 2930, 1644. 1547. 1346, 1155 cm"'. 

$mm 1 9 

1 - [1 - (4- bf U -4- fcf ^ U V)V * J-M -4- (4- 7 x -^TJl/fr ~ )V) -2- 

£ <-t:-^7i- - ji^ □ <j Kftfflv>T»6tifc i-[i-(4-e»; 

'H-NMR (DMS0-d 6 ) <5 : 0. 97-1.20 (2ft m), 1.52-1. 68 (2ft m). 1. 85-2. 09 (1ft 
m). 2.98-3.15 (2ft in). 3.17 (2ft d, J=7. 2Hz). 3.35 (4ft s). 3.62 (2ft s). 
4.08-4. 26 (2ft b). 5.51 (1ft d, J=11.0Hz), 6.08 (1ft d. J=17. 6Hz). 6.88 (1H. 
dd. J=17. 6. II. 0Hz). 7. 15C2H. d. J=7. 6Hz). 7.73-7.84 (4ft m), 8.20 (2ft d. 
J =7. 6Hz). 

IR (KBr): 2917. 1651. 1530. 1345. 1161 cm"'. 
###13 1 

4-^ >*J)\,tti/ti J^-)U-i - [4- h K □ y- 1 - (4- M U V)V) bf^. U V >-4~< 
;U^^JU]-2-^V-l. 2. 3. 4-Th7bKDb:7y> 

4-fc KD + ->tf^U->*> (30 g). 4-^notru v>i£g?J& (45 g), ^g*^ 
h'J-^A (60 g) iJcfctf-f VT^;U7;UZl-;U (300 ml) <Dm-£%}$:6 0 l$|Hti8 

X— 7\)U-C*i*£*£flR.UT 4-t KD^->-l-(4-fU> ? JU) tf^U^> (18 g) £ 
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'H-NMR (CDCl,) 6 : 1.61 (2H. id). 1.96 (2H. m), 3.1! (2H. m). 3.72 (2H. m). 
3.95 (1H. m). 6.66 (2H, d. J=6. 6Hz). 8.23 (2H. d, J=6. 6Hz). 
tf'J">^^A^np^P^-h (24.1 g) H^immi- h^^L, (18. 3 g) <Di? 
9uu*9> (500 ml) JSS^fC 4-L Kn^5/t^'J>?> (9.7 g) 

m^&x- 5 mmmftLfc. mfomz 1 m^mt-r v ^^^m^m^x^ 

(D I - (4- fcf 'J V)V) -4- U V J > (9. 0 g) 

'H-NMR (CDC I,) (5: 2.57 (4H, t. J=6.0Hz), 3.75 (4R t. J=6. 0Hz). 6.72 (2H. 
d. J=6. 2Hz). 8. 33 (2R d. J=6. 2Hz). 

fcmit-f b V ^Ixl&tii (2.35 g) <D5?*7)UX)U**r>'F (100 ml) SatttlC* 
^TH^-fbhU^^XJU^^y-^A (13. 5 g) &'J>L~f^>iQ?LMUX3 Oft 

k^l^— jg^iifc. s^tz i-(4-kru^;w-4-t:^>j v/> o._o g) 
©s^^ivuusMr^ k (20 ml) ilS^ w L^ig 1 2 ut. ^ 

=yv> (ii. 8 gh t-^h^->K (i.7 g) \-zf9 j— ;i/ (200 

*7Ai7 0?h^77^- (yi7Dn^^>: 1 0 %7> ; E:l:^7K•a•3^;*^/ — 
;^= 2 0 : 1) KlT»«LT^7'^;i<:77*tt©XH{fc£-*!J (6. 93 g) £f*fc. 
'H-NMR (CDC1 3 ) <5: 1. 50-1.70 (4H. m). 3.31 (2H. a), 3.56 (2H, s). 3.67 (2H, 
■). 4.36 (2R s). 5.22 (2ft s). 5.59 (IE m). 6.39 (1H. m). 6.66 (2H. d. 
J=6. GHz). 7.38 (5H, s). 8.23 (2H. d. J=6. 6Hz). 
3 2 

1 - [4- b K □ * 1 - (4- g U bf ^ 'J y >-4-< )V*3-)V) - 2- fcT'S 7 5V >ifl 

4-^ > i/f})\,ifs-)\,- i-[4-hKD*y-l-(4-t >J v?;W tf ^ U >?>-'4— f ' 

;Mf;i/]-2-^y-|,2,3,4-rh7tKPt7y> (6. 93 g) 
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(ioo mi) mmz 4 &femmm&^)u®m ami), iox/^-/^* (2.0 

*»«B««ffiTft*UT*SfevDy^ , tt©M{fc^tt (5.39 g) 
'H-NMR (CDC1, + CD,0D) 6: 1.55-1.90 (4ft n). 3.00-3.65 (10H. m). 3.91 (2R 
5 m). 6.60 (2R d, J=7. 6Hz). 8.09 (2R d. J=7. 6Hz). 

%mmz 0 

4-(6-^ □D^-7^lx>-2-7,;i/7}s-;P)-l-[4-b HD^->-l-(4-e'J bT^U 

1 - [4- 1 H n * >>-i - (4- M U v?;U) tf ^ U >-4-f ;M -2- tf ^ =y >V 
10 gig (l.Og), h'JX5^;i/Z5> (928 mg) Oy^no^^> (30 ml) 

Id, HDDt7^U>-2-XM^D'J K (800mg) L^fllASlT 

1 0%T>^-77K^W^^y-;i^=l 0:1) fcTlM8LT«filH#:©»fl: 
15 (1. 32 g) 

'H-NMR (CDC1,) <5: 1.40-1.65 (4R m). 3.26 (2R a). 3.39 (2H. s). 3.41 (2H. 

m). 3.52-3.68 (4R m). 3.85 (2ft s), 6.62 (2H, d. J=6. 6Hz). 7.62 (IH, dd. 

J=2. 0, 8. 8Hz), 7.80 (1H. dd, J=l. 4. 8. 8Hz). 7.90-7.98 (3R m), 8.19 (2H. d. 
J=6. 6Hz). 8.37 (1H, s). 

20 IR (KBr): 1651. 1601. 1346. 1165 cm"'. 

nmm2 1 

4- (6-^ a □ •? 7 & \y y-l-7.)\>it-)V)-\- [4- K □ ^ 1 - (4- bf U Jl/) bf^ U 

>-4-< )v * j-m -2- bf ^ 7 y / ym&m. 

4-(6-^nni-y^ l^>-2-XJU*-;U)-l-[4-b: Fo*->-l-(4-bf U S^U) fcT^U 
25 S^>-4— f;M? 1 ;W-2-t!^7^y> (500 mg) omm^JU (30 ml) 

4«^iftjRg|EKx5 l ;l.*«E (0.5 ml) Ztnz.T±Cfzti:ffiyj£?> 1 foL. S^xf 

^Ttt^saakLT^feH^oajH-fb^* (433 mg) zmco 
mmm 22 
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mi£M2 otmmz i-[4-t Ka^->-i-(4-tf 'j ^> tr^«j>?>-4— hm^- 

;u]-2-tr<^i/y (127 mg) £ 6-yn^^-7^u>-2-xjU^-;U^P 

'J S* (119 mg) £i9«S£@#CD:MYb£#l (110 mg) £»fc. 
'H-NMR (CDC I,) 5: 1.40-1.75 (4H. m). 3.18-3.80 (10H. m). 3.85 (2ft s). 6.62 
(2ft d. J=6. 8Hz), 7.75 Oft dd. J=l. 8. 8. 8Hz). 7.79 (lft dd. J = l. 8. 8.8Hz). 
7.88 (lft d. J=8. 8Hz), 7.94 (IE d. J=8. 8Hz). 8.14 (1H, s), 8.19 (2H. d, 
J=6. 8Hz). 8. 35 (1ft s). 

IR (KBr) : 1651. 1601. 1514. 1346. 1165 cm' 1 . 
&%09 2 3 

l-[4-b (4- bf U i?M bf^'J ~J >-4-< )\,*J-)V\ -4- (4- b:— ;t>^ 

>^;U7jx-;u)-2-hf^^^y > 



M-l-MUS?/ (750 mg) £ 4-fc:*-;U^>"fe* yxJVfc—Jls? p ij h 

(512 mg) J; 0 Ml&B^oSJBYk^Kr (714 mg) 

'H-NMR (CDCl a ) <5: 1. 45-1.65 (4ft m). 3.20-3.40 (4ft m). 3.40 (2ft s). 
3.50-3. 70 (4ft m). 3.79 (2ft s). 5.50 (1ft d. J=ll. 0Hz). 5.93 (1ft d. 
J=17. 6Hz). 6.64 (2ft d. J=6. 6Hz). 6.78 (1ft dd, J=ll. 0. 17.6Hz). 7.59 (2ft 
d. J=8. 6Hz). 7.76 (2ft d. J=8. 6Hz). 8.22 (2ft d. J=6. 6Hz). 
$m&\2 4 

1 - [4- b K O *r zs- 1 - (4- bf 'J zs )V) fcf^'J j? >-4— T (4- bf — JU^ >if 

>X)U*-;U)-2-bi^7>V 

^6^2 ltmwuz i-[4-t h*n^f>-i-(4-tru^ju)tf-su^>-4-<;u^^ 
;u]-4-(4-t*^;u^>if>x;i/*-;i,)-2-fcf^s7> ? y > (7io mg) 

LT*£fi@#(7^@rt:3-^ (670 mg) £^7c. 

'H-NMR (DMS0-d 6 ) <5 : 1. 46 (4ft m). 3. 20-3. 45 (6H. m). 3. 56 (2H, m). 3. 62 (2H. 
s). 3. 88 (2ft m). 4. 87 (Ift s). 5. 49 (1ft d. J=10. 6Hz). 6. 07 (1H, d. J=I7. 6Hz). 
6.87 (IH, dd. J=10. 6. 17. 6Hz). 7.12 (2H. d. J=7. 4Hz). 7.77 (4H. s). 8.17 (2H. 
d. J=7. 4Hz). 
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mmm 2 5 

4- (7-g □ □ -2H-^ > »/ hT 5 >-3-X JUfrx JU) -l - [4- b K □ =E ->-l - (4- b° 'J 

e^u> ? >-4-<;u^^;u]-2-b!^^yy > 

l-[l-(tert-"7h^->7iJU7}f-;U)-4-t Hn + ytr^'J >?>-4— f )V*7)V\-l-\Z 
5 ^->V> (l.Og) *5ctZ>*h'jX^;U7= > (991 mg) <D->*^an^^> (30 
ml) jgi&f;:. tK/^T 7-^nn-4H-4-^^V^>7't'^>-3-7.;U/ftx;U^o'J K 
(900 mg) $'>L^iD^.l£T:i^lj$Lfc. ftSMcTifc»U 

;w txaffflu ^^y-;u<kDttftfl:$-e-T«ieisso i-[i-(tert-^h^-> 
io #;u#x;w-4-t h*o=^->tf^u ^>-4--r;u^^;u]-4-(7-i>DD-4H-4-^-^y 

^>*/t^>-3-*;U*x;P)-2-e^i;y > (400 mg) £^7t. 
'H-NMR (CDC1 3 ) <5: 1.45 (9ft s), 1.40-1.65 (4ft m). 3.12 (2R a). 3.43 (2a 
m). 3. 57 (2R m). 3. 70-3. 90 (4R m). 4. 06 (2H. s). 7. 50 (ia dd. J=l. 8. 8. 4Hz). 
7.60 (ia d. J=l. 8Hz). 8.16 (1H. d. J=8. 4Hz). 8.67 (1R s). 

is l-[l-(tert-7 r h4 1 ->^7;U^n;W-4-h: Ko=£->b^'J :/>-4-f ^^I/M- 
O-^OO^H^-^V^^fc'^-S-^U^XJW^-b*^;// > (400 mg) 
;iv"THF (1:1, 20 mi) »ttfc*} | &T**fc*£*:*- h U £A (41 
mg) £jta;tMTllSIHffl!*fcLfc. KJS«*»«LajitC7lciJ«fca%ae*** U 
^A#»«&;6n*fc«IHKx^;PT«ttJU MWtK. ftifiTKTiJfe^atK^- h u 

20 ^A"C%*Lfc. »&£»*LTf»Snfca»£5?£cici*^> (20ml) t«» 
£-fcL h'JX5 L ;U7S> (292 mg) £JnA., -^V^T 0 "CfCTi&fl;^ 9 >7JU* 
-)l (100 mg) ^DiIfiT3 O^at^Lfc. S««£*W*. d7X>K*»iK. 

7^- (»H6x^;W ICTMS!UT«e@^0 l-[i-(tert-y h*->J])lX- 

25 ;w -4- k k □ * •> u >-4--r ;m -4-0-? o o-2H-^ > 4 / e 7 >-3- 

X;P*x;W-2-tr^7^y> (150 mg) 

'H-NMR (CDC I,) 6: 1.45 (9H, s). 1.40-1.70 (4ft m). 3.15 (2R m), 3.35-3.70 

(6H. m). 3.86 (2R m). 3.94 (2R s). 4. 89 (2ft s). 6.93 (1ft d, J = |. 8Hz). 

7.00 (1H. dd, J = l. 8. 8.0Hz). 7.14 (1H. d. J=8. 0Hz). 7.29 (1H. s). 
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IR (KBr): 3400. 1682. 1659. 1427. 1366. 1348. 1159 cm"'. 
i-[l-(lert-^h + ->ij;i/^^;i/)-4-t K n^-> tf^U 5»-4—f )V*^)V]-\- 
(7-^DD-2H-^>ytf7>-3-^;U*-;U)-2-tf^7->V > (150 mg) (C4^ 
mmttMJL^JimW. (8 ml) £J;tf*^y-JU (4 ml) iJP;t^i&T3 Ofl-M^D 

tz. Kfom&i&Mi>& i btircmmz 4-^DDt: i J^>^±s (simg), mjx? 

JU7S> (81 mg) i3j;^X^y-;U (20 ml) ^iD^tffW* 1 1 5 OXZX'l 5mm 

nn*^>: l 0 %7>^:-T7K-^W^^y— ;U= 1 0:1) iZXmmLXM^ 
m&m&mit^W (63 mg) 

'H-NMR (CDC1,) 5: 1.50-1.75 (4H. m), 3. 22-3. 39 (2H. m), 3.46 (2H. s). 
3. 52-3. 73 (6E m). 3. 96 (2E s). 4. 89 (2E d. J=l. 2Hz). 6. 65 (2E d. J=6. 5Hz). 
6.94 (IE d. J=2. 0Hz). 7.01 (IE dd. J=2. 0. 8. 2Hz), 7.15 (IE d. J=8. 2Hz), 
7.30 (IE brs). 8. 24 (2E d. J=6. 5Hz). 

mmm 2 6 

l-C4-7-fe h^P->-l-(4-bf U V)V) bf^'J >?>-4— f;U* 5^1/1-4- (6-? □ D^-?^ 

i^>-2-^;u^-ju)-2-^^yy > 

v ? >-4-<;u^5 i ;u]-2-t:^7> f y > csoo mg) <r> : Jzuu*$y (30 mb 

{Ch'JX5 1 ;P7$> (785 mg), m^mm (476 mg) SrJn*. 2 0 ^ilSi^-frfeo 

7Ai;D7h^77-{- (^^7DD^^>: 1 0 % 7 >=£—77k^* $ J — )V 
= 2 0: 1) {CTfifiSJU ^-TJ\,£Q1£ik<t2l±Tm&1£ih<D3tm<t-£%) (800 
mg) 

'H-NMR (CDC1 3 ) 6: 1.70 (2E m). 2.06 (3H. s), 2.21 (2E m). 3.02 (2H. m), 
3.39 (2E m). 3.49 (2E m). 3.61 (2E m). 3.83 (2H, s). 3.94 (2H. s). 6.65 
(2E d. J=6. 2Hz). 7.62 (1H. dd. J=l. 8. 8. 8Hz). 7.80 (IE dd. J=l. 8. 8. 8Hz). 
7.90-8.00 (3E m). 8.25 (2R d. J=6. 2Hz). 8.36 (1H. s). 
IR (KBr): 1732. 1651. 1597, 1348. 1223. 1 163 cm-'. 

mmm 2 7 
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l-[4-7ir h^->-l-(4-bf 'J -Jfr) tf^'J ->'>-4— f;i/^^;t,]-4-(4-lf-;^>ii 
>7jpfr— ;u)-2-b!^7>y > 

^3S01J2 6 tlPIfiUC l-[4-t KD^~>-l-(4-tf'J>MU) fc^y>?>-4— OM^ 
;H-4-(4-f^;U^>-t*>XJU*:-;U)-2-tf^^->V > (780 mg) ZY-k^Mt 
LT«6fi«a©M<k^* (696 mg) 

'H-NMR (CDClj) 6: 1.81 (2R m). 2.11 (3R s), 2.34 (2H. m). 3.20-3.40 (4R 
m). 3.52 (2a m), 3.75 (2H. s), 3.78 (2H, m), 3.97 (2H. s). 5.49 (1H. d. 
J = 11.0Hz). 5. 92 (1H. d. J=17. 6Hz). 6.77 (2H. d. J=7. OHz). 6.78 (1R dd. J=ll. 0. 
17.6Hz). 7.59 (2H, d, J=8. 4Hz). 7.75 (2R d. J=8. 4Hz), 8.19 (2E d. 1=7. OHz). 
IR (KBr): 1732. 1651. 1645. 1549. 1348. 1223. 1 165 cm"'. 

nmm 2 8 

l-[4-T-fe K^v-l-(4-tf'J V)V) bT^'J^>-4— T;M^;i/)-4-(7-:?Da-2H-^ 

>yfc'7>-3-7,;u^-;i/)-2-bf^^^y > 

^Mm2 6£mmz 4-(7-^nD-2H-^>ytrv>-3-x;^— ;u)-i-[4-th*D 

^v-l-(4-tf'J^;U)fcf^Ui/>-4-f JMfJl/]-2-^7v7> (467 mg) £7 

-fe5 t JWbLT«ftttiloaJH^'&* (327 mg) £f§fc. 

'H-NMR (CDC1,) 6: 1.70-1.88 (2H. m). 2.08 (3H, s). 2. 25-2. 39 (2E ■>. 

3.01-3.18 (2H, m), 3. 55 (4R s). 3.60-3.76 (2H. m). 3.94 (2H. s). 4. 03 (2H. 

s). 4.90 (2E d. J=l. 2Hz). 6.68 (2H, brd. J=4. 4Hz). 6.93 (1H, d. J=2. OHz), 

7.01 (ia dd. J=2. 0. 8.1Hz). 7. 15 (ia d. J=8. 1Hz). 7.29 (1R brs). 8.26 (2a 

br). 

3 3 

4-(tert-^h^v^;t/^-;U)-l-[4-(lH-'f $^'/— jl/-l--rjU)^<>v;i/]-2-bf 

^->y > 

N-(tert-7" h^->*;U^-Jl/)x5 1 I/>> J T5 > (5. 0 g) £ 4-(lH-<5^V/— 
;M-<JW^>X7;Pxt H (5.35g) Q*^/-JU do ml) fgi&KI£& (300 
mg) SfiDAMT? lRMWSBfcLfc. ^>0*^T*?^T h U 7-fe H4 1 >'3fr£*fltf- h 
U^A (318 mg) SJnASjBTSRpraa^l/fc. £J&»£*«U 38iff£»»X 
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HJX3^75> (6. 3g) ^JDA, O^TOtlCTli^DD 
7-fe^MU (3.53 g) €riPx.MT?3 0fl4*#Lfc. S#7K, ft*7KTjSfe 

J*U UT»S*l&35ii£ DMF (100 ml) Cjgjg^t. i*ttzlc3frfk?- 

h'J^A (1. 50 g) *JnAT3£iaT3«f(S]8WU-fc. U »&nfc 

^77^f- <»KX3\>W CT^LTifiTt^? 7^«©^ift-&l) (5. 3 

g) zmrz. 

'H-NMR (CDC1,) <5 : 1. 47 (9H. s), 1 31 (2H, t. J=5. 3Hz). 3. 63 (2H. t. J=5. 3Hz). 

4.18 (ZE s), 4.66 (2ft s). 7.21 (1H. t. J=l. 2Hz). 7.27 (IE I, J=l. 2Hz), 

7. 38 (4H. s), 7. 85 (IE t. J=l. 2Hz). 
##0U3 4 

l- [4- (iH— r s )v-\— r m ^ >v^;i/] -2-e^7^y >=mmm. 

4- (t er t-:/ h ^ i/t})\,T$-)V)-\ - [4- (lH-< 5 *V— JU-1 --f ;U) ^ > -2- fcf 

^>v> (i.5 g) <d*?;— )v (lomi) mmz4Mi£m.mw?m^3 L )mm 
^t$-&, mm.. KiLT®stitfi@^oiM^ (i. 12 g) 

'H-NMR (DMSO-dj) 5: 3.58 (2E. m). 3.83 (2E s). 4.10 (IE s). 4.31 (IE s). 
4.70 (2E s). 7.59 (2E d. J=8. 4Hz), 7.80 (2E d. J=8. 4Hz). 7.90 (IE t. 
J=l. 2Hz). 8.31 (IE dt. J=l. 2, 9. 2Hz), 9.83 (IE dt. J=l. 2. 9. 6Hz). 9.97 (2E 
brs). 

##0113 5 
> 

l-Tttfr-i-isT S V-^Uj-ym^fr (3. 95 g). =>^--v f T)V (3g) , 

@T>^ex77jc (i5mi) i5«fc^^y— ;u doomi) <Ail-&^£ s^EEOzkH^ 
^(7) i-7tf;n-7s y *^;m' 7-^3?>s^f;^ffc. i- 
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;U)-Z-^U->> (6.12 g) H~h'j;U (100 ml) ®m\Z WSC (6.12 g) & 

»U ttittttBISLfc. »6n*:M*hJUx> (100 ml) p-MU 
5 x>*;Usfr (164 mg) SflQATl 0 OtrC3 oa«#Lfc. 5J£&£ 

A^P7b^77-f- (»Slfik/^/-^=5 0 : 1) fCT*f&LT*sfe 
l-(I-7-fc3MU-4-* h^->*JU^-JUtf^U-^>-4— rJM3\>U)-4-^ 
>i/)V-**rist! )[,■£- )V-2-**y-\, 2. 3. 4-r- h7t Koe7>?> (2. 4 g) * 

io mtc. 

'H-NMR (CDCip <5: 1.46 (2H, m). 2.07 (3H. s). 2.17 (2ft m). 2.67 (1H. m). 
3.13 OH. ■). 3.57 (IE m). 3.70 (2H, m). 3.73 (3R s). 4.29 (2H. s). 4.40 
(1H. m), 5.21 (2E m). 5.35 (IE m). 6.34 (1H, m). 7. 38 (5R s). 
IR (KBr): 1715. 1688. 1644. 1447. 1422. 1402. 1229 cm" 1 . 

15 i-(i-7ir^-4-^ h4 i ->*;u^;utf^u> J >-4-<;u^5 1 ;w-4-^>>?j^ 
^->7j;u#^;p-2-^v-i, 2. 3. 4-T^^t Hntr^5?> (2.4 g) &<fctfi 

OXA^S^ixift* (500 mg) <D*?y— )V (100 ml) »tt*MT 1 5ISIBJ* 

(1. 40 g ) 
20 3 6 

4-(6-^aa^-7^u>-2-7.;u^— ;i/)-i-(4-^ h^->7j;u^-;pfcf^u y>-4- 

>>M T)V) -2- tf ^ 7 y / >jftgjft 
\-{\-T-t^)V-^-^ h^->7j;u^x;nf^u >?>-4— r;i.^^;u)-2-t^7vy 

> (850 mg) £«fctfMJX^-;U75> (435 mg) 0> ? i7DO^^> (50 ml) 
25 6-^ont7^L/>-2-7M-;^DiJ F (750mg) £Jn*.£jaT3 0# 

?;V:^^y-Jl/=3 0 : 1) tT»«LTaiftH<4:o l-(l-7-ti7 a ;U-4-^> + 
•>*;Us|5x;Hf «^'J ->">-4— OU*^)-4-(6-:>7 □ D^? ^ U>-2-7JU*X 
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;W-2-tf^7->V> (1.11 g) £f#£ 0 

\-(\-7±T)U-4-* h + ->*Jl//^-JHf^'J> ; >-4-'f;U^5 L ;i')-4-(6-^Dn^- 
7*ls>-2-X)\,&-)l,)-2-i£Ui?S> (l. 25 g) <D*?/-)l (30 ml) 
izmmm. (15 ml) *in*5«rlflfiB8(f$-B-fc. SJS«*»BLTI*6nfcSaSEt, 
»Sex3 t ;U (50 ml) iScfc^gafQj^SSTlc^l-U^ATK^ (50 ml) SftiA, ~ 
(700 mg) £in*TMT 3 0#IBBIB£Lfc. fflJI^fli 

(^f>:ft8l5 1 ;i/=l : 2) CTtt«LT*fr&H#© 1- 
[l-(tert-^h+^;u^-;U)-4-^ h*->#;i^-jn^ U S*>-4--f 
;H-4-(6-^nn^-7^U>-2-7 > ;U^-;p)-2-tf^^^y > (887 mg) 
'H-NMR (CDC1,) <5: 1.37 (2R m), 1.42 (9ft s). 1.98 (2H. ni), 2.74 (2R m). 
3.35 (4R s). 3.49 (2H. m). 3.69 (3ft s). 3.76 (2ft s). 3.87 (2ft m), 7.60 
(1ft dd. J=l. 8, 8. 8Hz). 7. 77 (lft dd. J=l. 8. 8. 8Hz), 7. 90-8. 00 (3ft m). 8. 33 
OH. s). 

i-[i-(iert-y h^'>^;^-;p)-4-^ h+«>*;P3l?— ;ue^U5?>-4--f ;u^c^ 

;U]-4-(6-^on^-7^1x>-2-^;U^-JU)-2-tf^^>fy > (500mg), 4«j£|fi 

mm&JiT-JimWi (15ml) ^Scktf^y-;!, (5ml) *ap*M-c3 oa-wats* 

Ufc. SJ&M£$8^LT&&@#<Z>SJg<ffc;3-#j (457 mg) 

•H -NMR (DMS0-d 5 ) 6 : 1. 55 (2H. m). 1. 90 (2ft a). 2. 63 (2ft m). 3. 10 (2ft 
a). 3. 20-3: 40 (4ft m). 3.44 (2ft s). 3.61 (3ft s). 3.70 (2R s). 7.74 (1R 
dd. J=1.8, 8.8Hz), 7.87 (1H. dd, J=l. 8, 8. 8Hz). 8.19 (lft d. J=8. 8Hz). 
8.25-8. 32 (2ft n). 8.50 (2ft brs). 8.58 (lft s). 
###13 7 

1-0-711^-4-* hiri'fjji'tf-jwii) >?>-4— om^;u)-4-(7-^od- 

2H-^ > '/ b! 7 >-3-7JU* ~ JP) -2- bf ^ 7 7 > 

i-(i-7-fe^-4-* h^->*;^-;i/tr^'j v^^-r jM^;u)-2-bf^7>?y 

> (850 mg) i3«tcXv?<yyn tf;Ux^;U75> (555 mg) CO>?^po*^> 
(15ml) jg^lC. OTZT- 7-d7 0D-4-^V-4H-^>ytf7>-3-^;U^-;U^a' 
UK (960 mg) £>S^ (5 ml) mm&®-D < 0 tiBTL. -eo&O'C 
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DTh^77^- (g^S?X^;U : ^^y-;U= l o : 1) tCT^S} LT$3t£@ 

□ o-4-^y-4H-^>i/tr^>-3-^;u*-;u)-z-t:^7>?y> d. iog) 

tent i-(i-7-fe^;u-4-^ h^->7^;i/^-;i/fcf^u> J >-4-'r;i/^^;W-4- 
(7-i7oo-4-^v-4H-^>';k:7>3-x;^-^)-2-t:^7y;> (1.10 g) 

0^^y-;U (20 ml) ig&lc, **fl:**5R^HJ£A (116 as) Sim* "CM 

(20 ml) h'Jlf;i/7 5> 0. 23s) *5«k^^^>^;U 

*x;P (420 mg) *M&aSftTmiBI8»Lfc. £^*^nn^^>U 

#*?u *x <dft*Tifc»L. w^nfca**^ 

Vtl>f)Vt> ; 7 2±2u-?hZf7 74- ffim JL^JU 2 0 : 1) \ZX 

»«LTfcfiH#©*Hft:^ltr (790 mg) £#/r 0 

'H-NMR (CDC1 3 ) 6: 1.50 (2ft m). 2.06 Oft s), 2.15 (2ft m). 2.67 Oft m). 

3.13 (1ft m), 3.30-3. 80 (7ft a). 3.75 (3ft s). 3.89 (2H, s). 4.37 (1ft m). 

4.88 (2ft s). 6.93 (1H. d. J=1.8Hz), 7.00 (IE dd. J=l. 8. 8.2Hz). 7.14 (1ft 
d, J=8. 2Hz). 7. 27 (1ft s). 

IR (KBr): 1726. 1644. 1634. 1601. 1485. 1451. 1348. 1325. 1161 cm-'. 

l-[l-(tert-7>^->7^;^x;P)-4-^ b*i/Ji )\,t£-)\,\Z^) y>-4-< 

;uj -4- (7-^7 q o-2H-^ >V bf 7 >-3-x;^^x;u) -2- bT^7 s? y > 

1 - (1 - 7 -£^)l>-4- th^ci/i) JUt$-)1, U >-4— T ;U ;* 3^U) -4- (7-^ □ □ - 

2H-^>ytr^>-3-x;p^x;w-2-tf^^i;y > (790 mg) cd*?s— ju (30 

ml) (15ml) Sin* 5 fcfem&mi® LT^Stlfc 

J^tC. Mx^;P (30 ml) 43«fcLttSft£K*i*^MJ£A*Jgtt (30 ml) £ 
flnx.. -j^K^-tert-y^;U (500 mg) SrS0^.T^i&T? 3 0 ftfflffift L7c. 
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7A^o?h^77^- (^-y-> : fit«x^;U= 1 : 2) KT*it3S! LT*Sfe@ 
#CD^jgft;^ (260 ng) zmrzo 

'H-NMR (CDC I,) 5: 1.44 (9ft s). 1.30-1.60 (2H. m). 2.08 (2ft m). 2.79 (2ft 
n). 3. 35-3.65 (6ft m). 3.73 (3H. s). 3.89 (2ft s), 3.92 (2ft m), 4.88 (2H. 
s). 6. 93 (1H. d. J=l. 8Hz). 6. 99 (1H. dd, J = l. 8. 8. 2Hz). 7. 14 (lft d, J=8. 2Hz). 
7.27 (1H. s). 

IR (KBr): 1730. 1682. 1660. 1427, 1161 cm"'. 
###J 3 9 

4- (5-^d ^-l-^-fp x >X)l7k— )V) -l - [l - ( t er 1-7 b * is ft ~ )V) If ^ U 

l-[l-(tert-:f h*->#;M?x;U) tf^'J *J>-\-4 frl^M-l-M^V J > 
(500 mg) <D&m.3L^)V (15 ml) SScfctfSWTk (10 ml) mmz. Ott 5-^n 
^-2-^7i>XJtoPi7DiJ H (440 mg) SJn^LMT3 OSHHja&fUfc. 

y;p#7A£DTH2^:7-r — ('\^+h> : »SiX5 1 ;P=2 : 3) iCTttfiLT 
&S@#tf>^jg<ffc-&#i (430 mg) 

'H-NMR (CDC1,) <5: 1.17 (2ft m). 1.45 (9ft s). 1.40-1.65 (2ft m). 1. 83 (1ft 
a). 2.65 (2ft m). 3.26 (2ft m). 3.38 (2ft m). 3.47 (2ft m). 3.78 (2ft s). 
4.10 (2ft m), 7.17 (1ft d. J=4.0Hz). 7. 36 (1ft d. J=4. 0Hz). 
IR (KBr) : 1686. 1659. 1427, 1402. 1366, 1242. 1 165 cm-'. 
4 0 

4- [4- (lH-f $ yV-^-l-^C )V* ?M ^ >jf >XJl* ~ )V] -I - ( bT^ U y >-4- 
-f ;U^^;U)-2-bf^^->V >— ijggig 

l-Cl-dert-^h^x*^-^) tf^'J->*>-4— { )\,*?-M-2-\Zl7z? J > 
(500 mg) ©Mx^;p (15 ml) &<fctf8W7k (10 ml) OtT 4-(7o 

^^f;W^>-t>^^*-;^DiJH (453 mg) *2n*£fflT3 0 7*r?llft#L 

| j»yW7A^D7hj'77^- (^\^tr-> : : *Kx5 1 ;U= 2 : 3) lCT*ffgJ 
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LTm&fe&fD 4-[4-(yo^Ep<5 1 ;U)^>iz:>A;U*-j^-|-[i-(terl-y 

i/t>)ix-)i) t^u v>-4--r;i/^5 i ju]-2-tf^7->v > (437 mg) zmtc. 

'H-NMR (CDC1 3 ) 6 : 1.16 (2H, m), 1.44 (9H, s). 1.40-1.60 (2E m). 1.80 (1H. 
m). 2.64 (2a m). 3.23 (2H. d. J=5. 4Hz). 3.34 (2H. m). 3.42 (2a m). 3.72 
(2a s). 4.08 (2a m). 4.51 (2a s). 7.60 (2a d. J=8. 4Hz). 7.78 (2a d. 
J =8. 4Hz). 

IR (KBr): 1 684, 1659, 1427, 1350, 1242. 1 1 69 cm' 1 . 

4-[4-(^D^E^^;i/)^>-tr>x;u^-ji,]-i-[i-(tert-^K^->*;^-;i,) e 

^'J v>-4— UV^J-M-l-M^V J > (430 mg). ^gtfj'J^A (112mg). -f 
S.¥V-)V (83 mg) ^ctOTMF (15 ml) 7 01CT H*ISJ«i$L&. 

^TKTSfe^Lfe^, ttjft. S*8L£. »6ftfcM*fl«x^;i//^*tf->J;9 

w&ik bxifi^ao 4-[4-(ih— r a^i/-;u-i— r;M3MU)^>-tf >x;p*- 
;H-i-[i-(tert-^h^^^;^-;i<-) t!^u i/>-4— r;u ^5^;u] -2-1^72? / 
> (421 mg) *»3t. 

'H-NMR (CDC1 3 ) (5: 1.16 (2a m). 1.44 (9a s). 1.40-1.90 (3a m). 2.64 (2a 
■). 3.22 (2a m). 3.32 (2a m). 3.42 (2a m). 3.69 (2a s). 4.08 (2a m). 
5.24 (2a s), 6.93 (1H. s). 7. 16 (1H, s). 7.30 (2a d. J=8. 4Hz). 7. 59 (ia 
s). 7.78 (2a d. J =8. 4Hz). 

IR (KBr): 1686. 1661. 1427. 1348. 1242. 1167 cm-'. 

*-C4-(lH-<5^y-;Wl-^JU^^;W^>^>^;u^-;U]-i-[i-(tert-^h+ 
->*;i/3l?x;W t^us;>-4-<;|,^5 1 ;W-2-lf^7^>'> (420 mg) t4«jas 
KWKx^jgtt (15ml) £cktf;**/-;P (4ml) £in;tMT?3 0#IK18I# 
Lfc, S^?:SfiSLT7 : E;U7z7.^0SS'fk'&^J (442 mg) 
'H-NMR (DMSO-d,) <5 : 1.28 (2a n). 1.61 (2a m). 1.84 (ia a). 2.73 (2a n). 
3.00-3.70 (10a m). 5.60 (2a s). 7.67 (2a d. J=8. 2Hz). 7.75 (ia s). 7.84 
(ia s). 8.80 (1H. brs). 9.02 (1H. brs). 9.39 (1H. s). 
IR (KBr): 3335. 2951. 1640. 1348. 1169 cm' 1 . 

nmm 2 9 
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4-(6-^ □ uj-7$ U>-2-X;U^-;t/)-l-[4-(lH-< $ f )V) 

2, 3, 4-fh7bHab:7y>-2-t> 

l)Fmoc-^U ->> (300mg),H0Bt (192 mg) O DMF (20ml) »»tfC WSC (240 mg) 

£jn*.miST io 7>fBtB^». 2. 2->'* h^->x?;u[4-(iH— r a ^y-ju-i— r 

Jl/)^>vMU]75> (261 mg) © DMF (2 ml) S»*lPiSflT 2 B#ffijI#Lfc. 

sftttsmu Btt*Mx^ucjg#si*aw*. ft«wa?ife»u nm& 

ffifeVtz. %%t\tzW&$: :: Jt>uu*5ry (10 ml) icjg^£-fr, tf^U>f> (2 
ml) SinAfflaT 10$HSJ«#Lfc. RJSiKSJWBU »aE&S^nn*^> (10 
ml) lcigfl?$-t±. h'Jx^;U7S> (202 mg) 6-^7 n □ U>-2-7. 

;u^-;i,/7 □ u h (261 -us) ^finx.^ST? 1 mmmtLfr. K^m^m^t^xti ? 

A;7nv h^^- (Smx.f-M lZX%S$&LTM&mH,<D N-(2. 2-5?* 

S'x^w -N- [4- (ih -f = ^y— — r ;w ^ > v*jm -n b -(6-^odt-7^i^> 

'H-NMR (CDC1,) 6 : 3. 17 (3/5x21 d. J=4. 8Hz). 3. 24 (3/5x61 s). 3. 31 (2/5x61 
s). 3.37 (2/5x21 d. J=5. 0Hz). 3.82 (2/5x21 s). 4.02 (3/5x21 s). 4.18 
(3/5x11 t. J=4. 8Hz). 4.36 (2/5x11 t. J=5. 0Hz). 4.50 (2/5x21 s). 4.57 
(3/5x21 s). 5.83 (11 brs). 6. 94-7. 29 (61 m). 7.49 (2/5x11 dd. J=2. 0, 
8. 8Hz), 7.58 (3/5x11 dd, J=2. 0, 8. 81z), 7.78-7.98 (51 a). 8.33 (2/5x11 
s). 8.45 (3/5x11 s). 

2) ±-cn*>tlfr N-(2, l-V* h*->X5^)-N-[4-(lH<5^/— )V-\-i)V)^ 

> (20 ml) mm\Z p-h;UX>x;U*>& (230 mg) &lPA.30 7>BBSa*ia-fc. 

Lttj^a^dt h^77-r- (rax^;u) cxttftU v^on^^>/x 
— 7^W»SSt£flLT&fej£fl©3iJHfl:£4fe (144 mg) 

'H-NMR (CDCI,)<5: 4.28 (21 s). 4.51 (21 s). 5.66 (IH, d, J=5. 6Hz). 6.30 
(11 d. J=5. 6Hz). 6.89 (21 d. J=8. 4Hz). 6.98 (21 d. J=8. 4Hz). 7.17 (II 
s). 7.22 (11 s). 7.57 (11 dd. J=l. 8. 8. 8Hz). 7.74-7.96 (51 oi), 8.36 (11 
s). 
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IR (KBr): 1682. 1524. 1352. 1167. 706 cm"'. 

&mw3 0 

4-(6-? □ nj-7# U>-2-7JUfrX >>U> -1 - C4- (1 H — T $ :PV— JU-l—f )l)^>is 
M-2-¥^¥; y 

5 4-(tert-y h=¥~>tD\,tf- ^W) - 1 - [4- C I H—f f ;W^>S*;U]-2-tf 

^>v> (5. 3 g) i:hU7;^DSi (40 mi) sjo^Sfi"ni*Mftii/fc. 

SJ^^$:ii^L. ^SE^-v 5 ^ P n^^> (50ml) HUx5^l/Xa> 
(9.01 g) &£ZS 6-C7nn±7?U>-2-X)l7fr-)l,S7niJ K (4.0 g) £80*.^ 

Mx^^a^&sttftLxaiftjisfloMfl:^ (4. 93 g) 

1 

4- (6-^ □ ^ j- 7 # V >-2-X )V-fc-)V)-\- [4- (1 H-f $ ~f ;U) ^ > S? 

15 i-[4-0fl—r )v-\— uv)^>v)V\-i-}±^zrvj y-mmm. (200 mg) 

©Mx^l, (10 ml) , SWtK (10 ml) fffixi ^--f u^±y ^ uy-2-7.)^ 
-;P^P'JK (186 mg) SJQ*.MTmiHl«#L&. BS«6»»bffllIS 

7*- (»Kx^;U) KT»«LTM6*§a©*JHfl;^» (104 mg) 
20 'H-NMR (CDC1 3 )<5: 3.37 (4H. s). 3.87 (2H. s). 4.58 (2R s). 7.21 (1H. s). 
7.24 (IR t. J = l. 2Hz), 7.29 (4R s). 7.73 (1H. dd. J=l. 8. 8. 8Hz), 7. 78-7.95 
(4tt m). 8. 11 (1H, s). 8. 34 (1H. s). 
IR (KBr) : 1653, 1524. 1346. 1165 cm-'. 

nmm 3 2 

25 4-(6-7;U^-D7"7^U->-2-7 > ;U^x;t/)-l-[4-(lH— f S.^V-)U-\—(JV)^> 

: JM-i-\f.^yjy 

nmmz 1 t&mz i-C4-cih — r 5 *v- juh -<;i/)^> 5^3-2-1^7 5; y > 

(200 mg) t 6-7MDt7^ □ U H (150 mg) 

&K)i*&ti£ik<D-&mit-£®} (86 mg) £f#Jt. 
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'H-NMR (CDC I j) <5: 3.38 (4H. s). 3.86 (2E s). 4.59 (2H. s). 7.21 (IH. t. 
J=0. 8Hz). 7.24 (1H. I. J = l. 2Hz). 7.30 (4a s). 7.45 (1H, dt, J=2. 6. 8.8Hz). 
7.55 (1H. dd. J=2. 2. 8. 6Hz). 7.74-7.84 (2H. m). 7.96 (1H. d. J=8. 6Hz). 8.01 
OH dd. J=5. 4. 8. 8Hz). 8. 38 (IE s). 
IR (KBr) : 1653. 1524. 1348, _L163 cnf'. 

mmm 3 3 

4- (6-* y^u >-2-^ )V^-)V) -1- [4- (1H-- f g M 

^JSfli3 i tmmz i-[4-(ih— r r;u>^>^;u]-2-e^^->v> 

— ^BM. (200 mg) <h 6-^^;U^"7^U'>-2-X;U*-;U^dU K (147 mg) «k 
K) &&.&tHtV)%Mika%} (59 mg) £*#fco 

'H-NMR (CDCI 3 )<5: 2.57 (3E s). 3.36 (4E s), 3.87 (2H. s). 4.57 (2H. s). 
7.20 OH. s). 7.23 (IH. s). 7.26 (4H. s). 7.48 (IH. dd. J=l. 8. 8.8Hz). 

7. 68-7. 75 (2E m). 7. 80 (IE s). 7. 88 (IE d. J=8. 8Hz). 7. 90 (IE d. J=8. 8Hz). 

8. 32 (IE s). 

IR (KBr): 1651. 1524. 1346. 1163 cm-'. 

4-(6-^nnj-y^u >-2-x;u^ — )V) -1 - [4- (2-* 5^U-lH-f $ — j 
)V) ^ >i?M -2- tf^. 7>V > 

N-(tert-^K=^>'^;^-;u)x^^>> J 75 > (431 mg) £ 4-(2-*^;i/-lH- 
■YS^l/— r;i/)^>7T7;Uxt K (500 mg) <DiS?nn*?> (10 ml) 

mmzmm 023 mg) £2jd*.mt 1 mmm&Lfc. -d^x^t h u t± b 

^v^^^k^-h'J^A (855 mg) £itJ*.^iSTl 5P5Ri»t#L£ 0 

&T'7- U £ fz L T V 2 u u * ? > "Ctt LB L , h >J O A T ^ L £ g 5 

i&IC<fc9|£^£|£5£Lfcig8Ek:, h'Jl5 1 ;i/7$> (543 mg) £iD;L. 
T0t:iCTM^DD7-b^;U (455 mg) SSO^MT 3 0 #*f#LAc. SiSitt 
^aW7K. ^itTk-CftfrU $titi^i8ISUTf#^nt^St€ DMF(I5ml) fzjgfl? 
mfakmfc-r h U ?A (129 mg) £flD*TMT3l$F B l}£#Lfc. 
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^LXti^A^a^h^^y^- (BBex^JU) CTttKLT 4-(terl-7 h + -> 

# - )V) - i - [4- (2-^ iH— r 5. y — r ;u) ^ > s^ju] -2- tf^^y; 

>*ntc. %<bntc 4-(tert-^h^->^;U^-;U)-l-[4-(2-^^;P-lH-< S^'^/ 
— f JW^>^;U]-2-tT^7 vV >tC h 'J 7;U^-OBtS! (8 ml) fciiQAM 

Ti^M^LSiL/t. #e»tifcaaE*s;^PD^^> (20 mo \zmm^. 

h'JXf^7 5> (1.58g) CCfV^T6-i7 0D^-7^U>-2-X;U^-;i/^0'J 
H (700 nig) Sin^iaTi^waH^bfc.- £&»te#«L*«JH£:fcK7KTifc 

Kx^-JU) fcT»SLTfc-fiiM©3aHfl:^*F (70 mg) £#fc 0 
'H-NMR (CDCl 3 )<5: 2.34 (3ft s). 3.40 (4H. s). 3.87 (2ft s). 4.60 (2R s). 
6.95 (lft d. J=l. 4Hz). 7.02 (1ft d. J=l. 4Hz), 7.20 (2ft d. J=8. 8Hz). 7.29 
(2ft d, J=8. 8Hz). 7.60 (IE dd. J=l. 8. 8. 8Hz). 7.79 (lft dd. 1=1.8. 8. 8Hz). 
7.90-7.98 Oft m), 8.35 (IE s). 
3 5 

4- (6- ? □ □ 7 5 u >-2-^ ;u*x;w - 1 - (4- * h * 5/* - ;u t: ^ u *J >-4- 
^frij-M-i-yL-*? aoomg), mjx^;u7 5> (294 mg) <d* 

?;—)l< CI 5 ml) mmzn^iVT^L h-CS^— H (240 mg) SfttflSHfiTl 5B& 

-a-, ifiB6ftifex5 L ;nsttjRijn»cT*i;fcJfta6jft.*5flJi, ^Ltifii^osi 

ffc^tt (129 mg) 

•'H-NMR (DMSO-ds) <5 : 1.51 (2H; m). 1.91 (2ft m). 2.20 (3H. s). 3.00 (2H. m), 
3.20-3. 40 (4H, m). 3.44 (2ft s), 3.60 (3H. s). 3.69 (2ft s). 3.79 (2ft m). 
7.75 (1ft dd. J = l. 8. 8. 8Hz). 7.88 (1ft dd. J = l. 8. 8. 8Hz). 8.20 (1H. d. 
J=8. 8Hz), 8.25-8.33 (2H. m). 8.58 (1H. s). 9.04 (2H. brs). 
3 6 
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4-(6-^Da^-7^lx>-2-7,;P^-;l/)-i-[4-^ h^->;ft;u#x;[/-i-(4-bf U y 
;u) bT^'j >-w ;u ^ -2- 7 y m. 

4-(.6-?naj-7?U >-l-7,)V-fo—)V)-\- (4-* h * ~ ;U hf ^ U >-4- 
-i)V^)V)-%-}d^ : JJ>^aStSjL (237 mg), ^ODtf'Jy>lSS« (89 mgK 
h»JX^;U7$> (200 mg) <£>X*y — ;U (20 ml) Mi&$:M^tp 1 5 0"CT 1 5 

y-;P=2 0:1) CTiSLTifeHftO 4-(6-^D07-7^l/>2-7;^- 

;u)-i-[4-^ h^i>*;U/}?-;i^i-(4-tru> ? ;W tr^y s?>-w;M3\;W-2-fc: 
^7v/> (180 mg) £#7c . 

'H-NMR (CDC1,) <5: 1.51 (2R m). 2.10 (2E m). 2.84 (2H, m), 3.37 (4E s), 
3.52 (2H. s), 3. 67 (2E m), 3.71 (3E s). 3. 79 (2R s). 6.58 <2R d. J=6. 6Hz), 
7.61 (1R dd, J=2. 0. 8. 8Hz). 7.79 (1R dd. J=l. 8. 8.0Hz). 7.90-8. 00 (3R m). 
8.23 (2R d. J=6. 6Hz). 8.35 (IE s). 
IR (KBr): 1728. 1661. 1595. 1348. 1165 cm-'. 

4-(6-^np^-7^i^>-2-^;nfc-;u)-i-[4-^ h^->*;u#x;u-i- 
(4-truf/;w^^»j^>-4--r;u^5 l ;w-2-tf^7v'y> oso mg) gjg&ra 

x^;i/»ttfcT£«££LTMfiH#©MflS£4& (150 mg) 

'H-NMR (DMSO-d,) <5 : 1. 45 (2E id). 1. 93 (2R m). 3. 06 (2H. m), 3. 20-3. 50 (6H. ). 

3.61 (3R s). 3.70 (2E s). 3.98 (2H. m). 7.12 (2E d. J=7.4Hz). 7.75 (IE 

dd. J=2. 0. 8. 8Hz). 7.88 (IE dd. J=l. 8. 8. 8Hz), 8. 16-8. 34 (5H. m), 8.59 (IE 

s). 

3 7 

4- (7-? □ □ -2H-^ > '/ bf 7 >-3-X)\,7b-M - 1 - fc-y, S =E 1 - (4- 

e u i?M bf^u >-4-< )\,* -2- e^^-^y > 

l-[l-(teri-y S^->^;U^x;w)-4-^ h^->#jl/#xjUfc:^u v>-4— f Jl/^^ 
;i/]-4-(7-i>oa-2H-^>Ve7>-3-X;U^x;U)-2-tf^7->V> (260 mg)\ 4 

^i&&@^x3 1 ;uiga£ do mi) &J:tf;*^y— ;u Umi) £irax.^iST 3 0 # 
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sfr - )V) -i - (4-* h + ->* ;usj? - ;u tf ^ u ->* >-4— r ;u * -2- tf ^ 7 ->* J 
(228 ng) £|£7c. 

4- (7-^ □ D-2H-"s > r/ tf 7 >-3-^;i/^ - ;W -1 - (4-> S * ->7J kf ^ U 
^>-4-<;Upi^;W-2-t:^7v/>«ffleifi (228 mg), ^nntf"Jy>j|g|i 
(80mg) „ HJX3^T5> (225 mg) <Z)X^/-;U (14 ml) SS$Wl5 

S-)V=2 0 : 1) l:THSLT*fiI#^i^ (126 mg) * 

'H-NMR (CDC I,) <5: 1.60 (2H. a). 2.20 (2H. a). 2.91 (2R n). 3.37-3. 56 (4H. 
in). 3.60 (2E s). 3.64-3.80 (4ft m). 3.75 (3H. s). 3.90 (2H. s). 4.89 (2R 
s). 6.62 (2H. d. J=6. 6Hz). 6.93 (IH, d. J=l. 8Hz), 7.00 (IH, dd, J=l. 8. 8.0Hz). 
7.14 (IE d, J=8. OHz), 7.27 (1R s). 8.25 (2R d. J=6. 6Hz). 
IR (KBr): 1728. 1661. 1597. 1348. 1159 cm"'. 

mmm 3 8 

4- (6-^ □ □ j~ 7 * \s >-2-;UUfr ~ )V) -l - [4- b K □ *c -> * J- ;U- 1 - (4- fcT 'J V )V) 
4- (6-;7 UUj-7*?\/ >-2-7. )V* =L)V) -1- [4-* h * ->*;b - ;u-i - (4-tT >J 5? 

;u) t^u~>*>-4-r;u^5 1 ;W-2-tf<^^y> (95 mg) cDfh7tKD77> 

(20 ml) »ttfc**ft*£*«J^9A (89 mg) £JO;LMt? 1 5«HHaB*Lfc. 

(0.1 ml) *HJjLfc««(SLT»snitglS*^nn^5' 

>tM$-fr. im?z*mitj-h<joi>*mmrm&L&m'&mmLtz. ten 

-77K^W^^/-;U=2 0 : 1) fcT»StLTfcfiB#©*«fl:'&#j (32 mg) 

'H-NMR (CDC I,) <5: 1.47-1.75 (4R m). 2.60-3.00 (4H. m). 3.20-3.60 (6H. m). 
3.65 (2H. s). 3.84 (2R t. J=4. 8Hz). 6.59 (2R d. J=6. 6Hz). 7.58 (1H. dd. 



WO 99/40075 PCT/JP99/00470 

97 

J=l. 8. 8. 8Hz). 7.80 (1H. dd. J = l. 8. 8. 8Hz). 7.86-7.96 (3H. m). 8.04 (2H. d, 

1=6. 6Hz). 8.35 (1H. s). 

IR (KBr): 1634. 1534. 1333. 1 157. 1 105 cm"'. 

mmm 3 9 

4- { [4- (Hnp y^u>X - )V) -I--** V-\-\i^~JzL)V\^^-M- 
1 - (4- u •;;i/)-fyz<j?>ig 

4-(6-^nn^-7^l^>-2-x;U7fc-;W-l-[4-^ r^v^JU^-^-l-U-tf U S J 
M^ l )> f >-4—(J\y^^)U]-2-\d^^^y> (200 mg) <Z)S£Sg (4 ml) mWz 
QgLfeWk (2ml) &tiQz.8mfflMWiZ-&tz. £J&i££i8iS£L^zg£ CHP tszrK 
^D?F^7^- (2 0%T-tr hU;p/*) fcT»«LT*SSISft©«» 
(163 mg) 

'H-NMR (DMSO-ds) <5 : 1. 52 (2ft m). 2. 02 (2ft m), 2. 95-3. 15 (4ft m). 3. 41 (2ft 
m), 3.50-3.77 (6ft m). 7.04 <2ft d. J=7. 2Hz). 7.63 (lft dd. J=2. 2, 8. 8Hz), 
7.82 (lft dd. J=l. 8. 8. 8Hz). 7.96-8.18 (5ft m). 8.44 (IE s). 
IR (KBr): 1647. 1593. 1541. 1387. 1337. 1155 cm"'. 
HJStfl 4 0 

N. 4-([4-(6-^qp-2-^-7^ u>x;t/^n;u)-2-^V-i-e^^> ? 

—M ;* -l - (4- \L 'J y ;U) v - ^Z3 ^ 5 K 

4-{ [4- (6-# o u-l-Ty $ U >X)Ut£ - JU) -2-^y-i - £ ^ =y *J-)V\- 
l-(4-t:U> J ;P)-r V~^=i^>^ (100 mgK^^l/ 7 (23mg),HOBt 
(42 mg), y<yyo^H5 : J|/7$> (48 mg) W DMF (10 ml) mWL\Z WSC (71 

mg) £jn*_^i&-c- 1 5 ^iiaa^s-efc. fcmm&mmvmmz 1 ^tks?^ k 

y'J^'^^A^DTh^?^- (>^Dn*^>: l o %T> : E=. Y7K^ 
m**y-fr=2 0 : 1) fCT«MLTfcfiH#©*«{fc£-4& (45 mg) £?#7c. 
'H-NMR (CDC1,) <5: 1.80-2.20 (4ft a). 2.80 (3H. s). 3.04 (3ft s). 3.20-3.45 
(6ft m). 3.60-3. 80 (4ft m), 4.32 (2H. s), 6.67 (2ft d. J=6. 6Hz). 7.54 (1ft 
dd. 1=2. 0. 8.8Hz). 7.80-7.98 (4H. m). 8.26 (2ft d, J=6. 6Hz). 8.38 (1ft s). 
IR (KBr): 1736. 1663. 1597. 1510. 1337. 1 155 cm" 1 . 
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l 

4- { [4- (6-^7 □ g-2-1-7 9 I, >7JUfr- )V) -2-** V-l - y - 

;KM5MH-i-(4-e'j y;p)<y^3^a h 

4 0 <h H«t L T. 4- { [4- (6-^ □ n-2-T y?l/>A - )V) 
-l-tf^^^-;H^5 1 ;H-l-(4-trUi/;W-r V-^n^>& (I25mg), 
5>ig&:& (31 mg) ck92S£@#<D^j@{t;-g-^ (48 mg) 

'H-NMR (CDC1 3 ) 6: 1.90-2.25 (4H. m). 2.88 (3H. d. J=4. 2Hz), 3.35-3.50 (8H. 

n). 3.74 (2H, s). 3.76 (2H, m), 6.70 (2R d. J =6. 6Hz). 7.55 (1H. br). 7.60 

(1H. dd, J=2.0. 8.8Hz). 7.79 (IH, dd. J=l. 8. 8.8Hz), 7.90-7.98 (3H. m), 8.27 

(2H. d, J =6. 6Hz). 8.39 (1H, s). 

IR (KBr): 1732. 1651. 1597. 1543. 1337. 1159 cm-'. 

MffiM4 2 

4- { [4- (6-g □ n-2-j-7*U>7>)[,&-)\,)-2-**V-l-¥^z;-)l,]*^M- 
l-(4-bf'J> ? ;U)^V-^j^5 K 

^ig0»J4 0 tmmizLx. 4-{[4-(6-^no-2-^-7^u>^;U/jN-;u)-2-^y 
-i-tf^7^-;i,]^^;H-i-(4-tfu>';W<y--<zi5F>ig (125 mg), mtT> 

^-VA (37 mg) £0ftfiB4:®&Sfl:#4ft (45 mg) 

'H-NMR (CDC1,) 6 : 1.90-2.20 (4H, m). 3.20-3. 80 (10H. m). 3. 79 (2& s). 5.67 
(1H. brs). 6.57 (2H. d. J=6. 6Hz). 7.57 (1H. brs). 7.59 (1H, dd. J=l. 8. 8. 8Hz). 
7.80 (1H. dd. J=l. 8, 8.8Hz). 7.88-7.98 (3H. m), 8.25 (2H. d. J=6. 6Hz). 8.40 
(1H. s). 

IR (KBr): 3364. 3185. 1730. 1690. 1597. 1514. 1348. 1248. 1161 cm"'. 

4-(4-[4-(6- ^Da^T^P>-2-7.;U^-;i/)-2-^V-l-bf^7>?~;U^9 : - 
)V\ -4- b K □ ^ v-l- bf ^ 'J -l - fcf » J y - 9 a Or U— V 

4- (6- ^ n □ ^- 7 ^ u >-2-7. ;u aJn - ;p) -i-[4-t Hn*'>-i-(4-KU y;w 'J 

v>-4-'T;U^^;U]-2-e^7~>V> (100 mg) <DV<7UU**y (15 ml) 

tC n-*o (48 mg) £Jn 1 5P*|ffl!t#Lfc. £*fci££yV 
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7>^77K^^^y-JU= 2 0: l.)KTtt»LT*8fiH#<0Mft£4fe (30 
mg) . 

'H-NMR (CDCI,) d: 1.40-1.70 (4H. m). 3.18-3.65 (10H. m). 3.84 (2R s). 6.62 
(2R d. J=7. 6Hz). 7.62 (1H. dd. J=l. 8. 8. 8Hz). 7.80 (IR dd, J=l. 8. 8.8Hz), 
7.86-8.00 (5R m). 8.37 (IR s). 
IR (KBr) : 1651. 1505. 1346. 1 165 cm-'. 

4- (4- [4- (6-^ □ q jr 7 5 V >-2-X Jl/<ft ~ )V) -2-^ V-l-hf^^ V~)\y^=f- 

;i/]-4-^ h^;ft;U#—;U-l-£^U>?- ;i4-l-bf'J>>- "j7A^-U-h 

4- (6- ? □ □ j- y ? \/ >-2-7> )V Jfc ~ )V) - 1 - [4-* h ^ ^tl - (4- hf U 

;u)tf^Uv ? >-4-r;u^^JH-2-tf^7> f y> (100 mg) ©>^oo*#> (15 

ml) Affile m-£7nnig^a#& (62 mg) fcJjD^&T? 1 SBf^ig^L*:. SiS 

i o%7>^7*^^y-;i/=2o : i) izTmmuTM-&mft<Dmmit 

(26 mg) . 

'H-NMR (CDCl3> <5: 1.55 (2R m). 2. 11 (2R m). 2. 89 (2R m). 3.74 (4R s). 
3. 55 <2R s). 3. 57 (2R m). 3. 73 (3R s). 3. 79 (2R s). 6. 59 (2R d. J=7. 8Hz). 
7.61 (IR dd. J=i. 8. 8. 8Hz). 7.79 (IR dd. J=l. 8. 8. 8Hz). 7.90-8.00 (5H. m). 
8.35 (IR s). 

IR (KBr): 1728. 1661. 1495. 1346. 1165 cm-'. 

mfcm 4 5 

4- (6-^7 □ u±y^ U>-2-7JMn— )V) -l-([i -(4- bf U z?)V)-l-\Z^ 'j v 

N-(tert-^h + .>7j;U^-;U)<V-^n5 i >Z;^t K (1. 59 g). N-(6-^OD 
7-7 ^ l/>-2-7;^z;» 1/ >y 7 5 >fiil| (2. 0 g) . M^Wm* b >J 
•7 A (1.94 g) <DX^y-;U (15 ml) Affile, ->7 >te# >J >7 A (609 mg) 
(6 ml) iMAT5 OtT'2 OBf^Jt^Lit. S^^ig$gLT#?>n 
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nfc&L &.m'&m& isfz. m ntzmtt & >> u * y ^ a ^ a ^ □ ^ k ^ ^ ^ ^ - 

(^t>:»»lf;P=l : 1) \ZTmMLTm&->n y7ft<D N-{[l-(tert- 
7 h i/ti —)V) -4- t? ^ U ~>* ~ )V] is 7 / * ?-)V) -N' - (6- Z u □ ir y $ V >- 
2-XMUl')Ifl/>y7$> (710 mg) 

■H-NMR (CDC1,) 6 : 1.20-1.40 (2a m) , 1.47 (9H. s). 1.60-1.85 (3R m). 
2. 53-2.80 (3E m), 2.90-3.20 (3R i). 3.24 (1H. d. J=6. 2Hz), 4.18 (2H, m), 
4.94 (ia m), 7.58 (ia dd, 1=1. 8. 8. 8Hz). 7.80-7. 95 (4a m), 8.43 (ia s). 

N-{[i-(tert-y h^>'^;^-;u)-4-k:^Ui/-;p]->zy p<5=-;H-N'-(6-^ d 
0^-7^L^>-2-^;i//tvn;i,)x5 L ^>> ? T5> (652 mg) h UX^;U75 

> (260 mg) Oy^DD^^> (20 ml) ®mzmt# □ D7t?^ (175 mg) 
£anA£fiT3 ^O'UTSMC DBU (400 mg) £in*T^g. 

^>:^®SX5 i ;U= 1 : 1) {CT*§a3LT**fiiS8il<D I-{[l-(tert-y h*-># 
; W?=;W -4- kT^U s?zi;w ->7 y * -4- (6-^ uu±7*u >-2-xj\,*~ 
;w-2-tr^7>?y > (512 mg) 

'H-NMR (CDC1,) <5: 1.05-1.40 (2a m). 1.44 (9a s). 1.91 (2a m), 2.64 (2H. 
m). 3. 28 (ia m). 3. 40-3. 80 (5a m). 4. 00-4. 30 (3a m). 5. 33 (ia d. J=10. 2Hz). 
7.62 (ia dd. 1-1.8. 8.8Hz), 7.79 (1H. dd. J=I. 8, 8. 8Hz), 7.90-8.00 (3a m). 
8.36 (ia s). 

IR (KBr): 2251. 1682. 1427, 1348. 1 167 cm"'. 

\A[\-(ieti-7 h*i/t> i?-)V]isT J /tM-4-(6-^od 

•j-7 2v>-i-x)v-fc-)v)-2-)d^7z;; > (512 mg ) \zAm^mmm^)v 
mm. (10 mi) &&xs*? ;-)\, oo mo zmx^mx-z oftmmtistc. Km 

vx;w->7y^^;i/]-2-tr^7->v ymmm. (430 m g ) 

4- (6- 2 □ D -T 7 ? U >-l-X Ji,* - M -1 - [ (4- k!^ U i/T J * _ 2 - ' 

t^-7->V (430 mg), ^□□tfU->*>^^ (169mg) . MJX^UT 
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(452 mg) <DJL?y-)l (26ml) 1 50tTl smUlRfoZlt 

□ ■^ 7 l 0 %7>=E=L7fcG1fX? S-)l,= 2 0 : 
1) KTtt«LTfcfiE^*©3tHft:£4& (37 mg) £f#7c. 
'H-NMR (CDClj) 5: 1.27 (2ft m). 1.50 (2H. m). 2.03 Oft m). 2.73 Oft in). 
2.87 (1ft m). 3.26 Oft m). 3.26 (1ft m). 3.40-4.00 (6H. a). 4.11 (lft d. 
J=16. 8Hz), 5.35 OH. d. 1=10. 2Hz), 6. 63 (2ft d, J=6. 6Hz), 7.63 (1ft dd. J =2. 2. 
8. 8Hz). 7. 80 (1ft dd. J=2. 0. 8. 8Hz). 7. 90-8. 00 (3ft m). 8. 27 (2ft d. J=6. 6Hz). 
8.37 (1ft s). 

IR (KBr): 1667. 1595. 1346. 1165 cnf 1 . 

4- (6- P □ p j- y $ \, >-2-X )V7fr ~ )V) - 1 - [ 1 - [4- ( 1 H-< 5 # V— )V- \ -< )V) -y jq 

l-[4-(lH~r 5y , /-;h!-i';|/)7i- MJL^y— )V (280 mg) (DiSpun*? 
> (6 ml) (l ml) &Bn*TSirr3 0#-|HJiJt#U SJfcifc 

£J8SS IT 1 - (1 - 2 U O X^;U) -4- (1 H-- f 5 ;H -< ; W ^ >-tz > 

4-(tert-:/h4^£JU#x;U)-2-l^7>V> (300 mg) ODMF (20ml) 
lzfrm<t?- b U ^7A. (57 mg) *JPx.TlHaT 3 0 #fSH«£U #^T±T 

#btife i-d-^7 ddx^;u)-4-(ih-< 5 ^v r -;u-i-i*;w^>-t*>^iDx.T^ 

#8S£-t*\ ^SSttK. *JfcKT«Ei*U «&%»ffiL£:. »5*lfc»at£<>U 
ft© 4-(tert-y h^->^;U^x;U)-l-[l-[4-(lH— f JH-<JW7x" 

;Wx^]-2-hr^7^y >*»fc. 

4- (t er i-y b * ->A;i/^x;U) -i - Cl-C4-(lH — r 5 ? V-JU-l --f ;W 7ii;H x 
^)V]-l-\d^7i?j>\zb x )7)Vjrumm (10 ml) £2in>LmigT3 0#IH!«# 
U Kjfi«S«ttLfc. ?fbn^:^M^v^na^^> (15 ml) {cig#?£i*\ h 
l JX^7 5> (700 mg) 6-^Dn^-"7^ |/>-2-x;U4nx;U^7dU K 
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uoomg) £jn«fiTii«#fflHt#Ljfc. zfomzmmL-c. nmzm&3L^)i& 

«LT*fiH#©aflft^* (99 mg) £#7c. 

'H-NMR (CDC1,) (5: 1.49 (3a d, J=7. 4Hz), 2.90-3.15 (2R m). 3. -25-3.55 (2ft 
m). 3.76 (1ft d. J= 16.8Hz). 3.99 Oft d, J=16.8Hz). 6.02 (1ft q, J=7. 4Hz). 
7.21 (1ft s). 7.24 (1ft s). 7.30 (4H. s). 7.60 (1ft dd, J=l. 8. 8.8Hz). 7.78 
OH. dd. J=l. 8. 8.8Hz), 7.82 (Ift s). 7.88-7.98 Oft m). 8.33 (1ft s). 

4- (6-^7 □ ^>-2-X;i/fr-;U)-l-C4-(lH-l. 2. 4- h 'J TV-)V-\-^ )V) 

1>5?M -2-K^7y; > 

«Si4 6t^i:LT, i-[4-OH-f $^i/-;u-i-<;W7xzi;wx^/-;u 
<Z5ri>fr D lw 4-ClH-l. 2. 4- h U TV-)V-\--i )V)^>V)V7 )Vn-)V^m^xm 

'H-NMR (CDCI,) (5: 3.37 (4E s). 3.87 (2ft s). 4.69 (2ft s). 7.31 (2ft d. 

J=8. 6Hz). 7.53-7.64 (311. m). 7.78 (1ft dd. J=l. 8. 8. 6Hz). 7.88-7. 97 (3ft m). 

8.10 (1ft s), 8.34 (1ft s). 8.52 (1ft s). 

IR (KBr): 1651. 1522. 1493. 1346. 1279. 1 165 cm"'. 

£16094 8 

4-(6-£ U>-2-7.;U/^-;U)-l-[trans-4-(4H-l. 2. 4- h U T S J— ;P-4- 

-f ;U)y^o^->;p^.^;u3-2-bf^^yy > 

h7^^-y-AK^5=-;waafttt[ ao7 g ). N-(u-yih^->xf;w-z-^ij-» 

(3. 13 g) i3«fcrjtH0Bt (1. 53 g) <Z>7-fe hx h <J ;U (40 ml) SifcfcWSC (2. 29 g) 

«fc»u Lfc. ^e>nfe^M?rh;ux> (30 ml) \zmm^. p-k;u 

X>7JU^>&?7JOa#j (190 mg) €:Snx.Tl 0 0tT2 Ot>J£#L7c. 
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#Jtf> l-drans-4-;* H i/fDV-fc—)]/ i/$u > f-)V) -4-^S > i?)^^ ~> 

;u-2-*^V-l. 2. 3. 4-fh7t Kn«y> (2. 0 g) 
l-(trans-4->. v*;P^~;i/->/7 i^)V^^)V)-A-^\>~J)V^r^- : ^tl )V 

#-JU-2-;t-*V-l. 2. 3. t HO tf^->*> (2.0 g) :fecfctf 1 0 

(400mg) <D*9J—)V (80ml) JgttfcMT? 1 5 ^rH**3?H«TaE 
»aE*53caSJS«S»|f LTMfiiBlJR*© l-(trans-4-* h*-># 
)V#-)V^2u^*is)\,*^)V)-l-\Z^z;;y&'&T- 0 n^ntz. l-(trans-4- 
j* h^->7a;u#-;u->^n^~>;u^5^;u)-2-tf^^i;y >fcp&x3MI/ (20 
ml) 43 c ktfSW7k (20ml) £Jn*., 6-^DD-2-t7^1/>^M^M 

ouk a. 5«) *jD^.fcaaa7?5Wrmii»Lfc. u 

4-(6-^OD-2-^-7^I/>^JU^-;i/)-i-(trans-4-^ h^;*jju#-;i^> 
*D^*->;U*5^)-2-kr^>V> (1.4g) 

'ft-NMR (CDC1 3 ) <5: 0.97 (2ft m). 1.30 (2ft m). 1.35-1.70 (3ft m). 1.J2 (2ft 
m), 2.19 (lft m), 3. 19 (2ft d. J=7. 0Hz). 3.39 (4ft s). 3.65 (3ft s), 3.78 
(2ft s). 7.60 (1ft dd. J=2. 2. 8. 8Hz). 7.79 (1ft dd. J=l. 8. 8. 8Hz). 7.90- 
7. 97 (3ft m). 8. 35 (1ft s). 

4-(6-^ □ u-l-fy? l/>XJM>x;W-i-(trans-4-* h**/l3)V#zz)bz,9 □ 
^*zs)V*^)\,)-l-)dl7i; ; > (1.33g) <D**J-)\, (10ml) *«fcOtTHF 
(30 ml) *ttfcl«£*B<fc^H;*A*S»[ (10ml) £iJD*MT?2 WrM8t# 
Ufc. S^«*»»LT3aaE**fc*»*-&. \%LWBJ£l (10ml) *in;L£i;fc 

;W-l-(trans-4-*;i/#4 i v^i7n'\^r->;U^^;i')-2-kr^7> ? y > (1.22 g) 
Z'&Tzo '&£>tirc 4-(6-d7 0D-2-i-7^U>X;i.7}>-JU)-l-(trans-4-^jU^^ 
->->^D-\^^>;i,^^;U)-2-tf^v^y > (1. 0 g) £DMF (25 ml) IzMmZ 
1*\ 7 ^-)VTbX-fcV )\, (651 mg) ^cktfh iJX^UT 5 > (326 mg) 

a«Lfc. »6nfc«aEt: k;ux> (25mi) ^an*. 3 i^raia«E*-& 

fz. O^HTt:'Ji?> (1 ml) t-y^y-;U (10 ml) £iQ>L£ bH 3 fft 
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x^;U: V>?uu*9>= 2 : 1 : 1) \ZT%tM LTM&mik<D l-Ctrans-4- 
(tert-y h + ->^;U^-JU7$ y) □'\+2/;U^^-JU]-4-(6-^ □ uj-y9 V 

5 >-2-7.;u^-;p)-2-tf^^i/y > (265 mg) zmfc. 

'H-NMR (CDC I,) <5: 0.90-1.10 (4H, ■). 1.43 (9H. s). 1.50-1.70 (3E m). 1.97 
(2R m), 3.16 (2E d. J=7. 0Hz). 3.37 (ia m). 3.39 (4a s). 3.77 (2H, s). 
4.86 (1H. d. J=6. 4Hz), 7.60 (1H, dd. J=2. 2. 8.8Hz), 7.79 (1H, dd. J=l. 8, 
8. 8Hz). 7.90-7.98 (3a m). 8.35 (ia s). 
10 l-Ctrans-4-(tert-^h4 i ->*;i/zS-;UT5 y) ->^D'\=^>';Uy^;U]-4-(6-^ 
□ Qt7^ U^-^^W^-^Jj;/ > (265 mg) C 4«3tifi»»B8x 
5=-;p»iK (10 ml) -)l (10 ml) SJn^iilT3 0»rp3a»Lfc. 

S^^S:SSSL-Ta^^ H <D l-Ctrans-4-T5 y ->^o^\^^;u^5 : -;p]-4-(6-^ 

15 [trans-4-Z 5 y is? P^^^;P^^W-4-(6-^ O □^-^^ U>-2-^;^n 
;p)-2-tf^s^i/y >&MJ&,N, N-y7fM^A75 FT^>-^M^[ (106 mg) 
*3cfc^hfUf/> (10 ml) ©fi£-**l 1 5t;-C4HWa£^bfc. Sifi«*«B»L 

Tf# £ tifcaiaE* ^ o □ * ^ > -a- , AtfMc-etffci* L/iEia^ais l 

20 0%T> ; E-T7K^^^y-;P= l 0 : 1) (CT«BLTjSfiafltO»ift^ 
* (101 mg) 

'H-NMR (CDC 1 3) <5: 1.22 (2a n). 1.50-1. 90 (5a m). 2.17 (2a m). 3.27 (2a 
d. J=6. 8Hz), 3.42 (4a s). 3.72 (2a s). 3.98 (lft m), 7.61 (1ft dd, J=l. 8. 
8.8Hz). 7.80 (ia dd. J=l. 8, 8. 8Hz). 7.90-8.00 (3ft n). 8.17 (2ft s). 8.35 
25 (ia s). 

IR (KBr): 1651. 1495. 1456. 1346. 1184. 1 165 cm-'. 

4-(6-^ □ n-2-±7$ l/>X)\s7fr- ;i/)-l-(4-^:frfr U-f K^>> ? ;l/)-2-bf<7 
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4- (tert-^K^v^;^-;u)-2-e^7i>V> (600 mg) WDMF (9 ml) 

£. TK^t^-hU^A, fate (120mg) SUO^MTlfifraaHtLfc. 4- 
-ho^>yj^n5 H (648 mg) OTHF (5 ml) 0 rTSHFU -=t(D 

5 - &T*fi^if|£>4- ( t er t-:/ h ^ - ;W - 1 - (4-x h □ ^ >i?)V) -2- hf 
7v/> (755 mg) 

'H-NMR (CDClj) 5: 1.47 (9H. s), 3.30 (2H. m), 3.64 <2E m), 4.19 (2H. s), 
4.71 (2H, s). 7.44 (2a d. 1=8. 6Hz). 8.21 (2R d. J=8. 6Hz). 
4-(tert-yf^i/^;U#-JW-l-(4-- ha^>>?;U)-2-tr<7i>V> (335 mg) 

WBLTWStlfcjaatfcfeiOTttx^ (10 ml) ^i^SW* (10 ml) £iJD 
6-^DO-2-^-7^I/>^;^-;U^nU H (522 mg) £ifl;L7*:^ 

6 nfe^2££ y y □ fcpux-^;!^ 6 mikit $tt*fiif H o 4- (6-5? a 
n-2-±7*ls>X)\sft-)[,)-l-(4--bn^>z?j\,)-2-¥^z;y > (870 mg) 

4-(6-* □ a-2-^-7^ U->^;i/7iNx;i/)-l-(4-x h u^V)V)-l-\f.^ V J > 
(800mg), 10^/^^A^ (240mg), *$>;-)l (4ml) ^i^THF (16 
ml) Ofi^«S**»Hft;Tk:MT?lR»}&«iH*rs*T?aH$Lfc. M3££33; 

>*;i^x;u) -2- tf y 

'H-NMR (CDC1,) 5: 3.29 <4E s). 3.81(2H, s). 4. 41 (2H. s). 6.63 (2H. d. 
J=8. 4Hz). 6. 95 (2H, d. J=8. 4Hz). 7.60 (IE dd. J=2. 0. 8. 8Hz). 7.76 (1H, dd. 
J=1.8. 8. 8Hz). 7.90-8.03 (3H. m), 8.34 (1H. s). 

I -(4- 7 '5 J ^>V)V>-\-{S-0 'DD-2-t7 9 VyX)Vits-)V)-l-\±K 
7iS/>&T±b> (8 ml) feiOTHF (8 ml) K: 'O/OM'y 
>7*- h (300 mg) ^jD^Ttigt 1 mjSim&Lit. 1 «£*Wb:J- K 

VOAKfem (2 ml) SMJESCgfiTlBfiltt^Lfc. 
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*»LT«Sfe»fi©M<k-&«i (922 mg) 

'H-NMR (DMS0-d 6 ) <5 : 3. 10-3. 45 (4H. m). 3. 76 (2E s). 4. 42 (2H. s). 7. 08 (2ft 

d. J=8. 2Hz). 7.29 (2E d, J=8. 2Hz). 7.40 (2H. br). 8.17 (IE d. 1=8. 8Hz). 
8.20-8.35 (2R m). 8.39 (1H. s), 8.66 (IE s). 

rn&ms 0 

l- [4- (2-t $ y < $ yy-j^-i— r ;u) ^ >:x;u] -4- (6-^7 □ □ ±7 9 u >-2-^;u 
- ;w -2- hf ^ 5 ^ y > mmm 

\-{l->7UU-2-)-7?U >7,)V-^-)V) - 1 - (4-^:* ^ W H ^ > v?)U) -2- £ 1 7 
i?S> (520 mg) ©DMF (5 ml) HSUfc^S 1 ^ (1 ml) SJDATta 

"C3 BHIt^Lfc. EJfc*S»»U 2. 2-^* h*->x^)U75> (335 

mg) &±tfx*y-;U (4 ml) £JnxJt!£2 4«p|Bia«E*-B-fc. Etf3££ig*gL 
T#^n^M(CX^y-;U (2 ml) *«fctf»Jffl6-(6 ml) €Jn^L5 0'CTl» 

iBHW*Lifc. Ki&m&mm^nztitzmmzz/zuutfy (2 mi) #j:och 

|JX^;UTS> (6 ml) *Jn*. 5fclrJT^*s?-tert-^;U (335 mg) £fln;L 

1 0%7->^xZ7K^^^y-;U= 5 0:1-2 0:1) fCT*i$3LT4fc£@ 
#<Z> l-{4-[l-(tert-^h^v^;u#x;i/)-2-f 5^/'JJl/75 /]^>^;U}-4- 
(6-i? OD-2-t7^ l/>7;i/*z;W-2-e^7yV > (104 mg) ^itflfcfiT'iE 
7X«© 1- [4- (2-7 5 7 < i= ?V-)V- 1 --f ;W ^ >VM -4- (6-^ □ p -fy 
^U->-2-^;U*:xj|/)-2-tf^^>?y (159 mg) 

'H-NMR (CDC I,) 5: 3.41 (4ft s), 3.49 (2H. s). 3.86 (2H. s). 4.59 (2E s). 
6.64 (IE d, J=2. 2Hz). 6.76 (IE d. J=2. 2Hz), 7.33 (4H, s). 7.60 (1ft dd. 
J=l. 8. 8.8Hz), 7.79 (IE dd, J=l. 8, 8. 8Hz). 7.90-8.00 (3E m). 8.36 (1H. s). 

#e.nt i-[4-(2-75y-f$^/-;H-fjw^>-»]-4-(6-i7PD7-7^i/ 

>-2-7;;U^x;U)-2-tf^7'>V > (159 mg) ^iKftix^^MCTIil 

t LTm&m#<Dmm4t&W) 01 mg) 

'H-NMR (DMS0-d $ ) <5 : 3.33 (4ft m), 3.81 (2E s). 4.54 (2E s). 6.95 (IE d. 
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J =2. 2Hz). 7.00-7.08 (3H. m). 7.28 (2H. d. J=8. 8Hz), 7.34 (2H. d. J=8. 8Hz). 
7.73 (IE dd, J=2. 2. 8. 8Hz). 7.89 (IE dd. J=l. 8. 8.8Hz). 8.15-8.33 (3H. m). 
8.60 (IE s). 

IR (KBr): 3077. 1655. 1346. 1163 cm-'. 

^mm 5 1 

l - [4- (2--r $ u )VT $ y ) ^ > i?M -i-(6-^aa±y^^ >-2-7jpfr - 

'H-NMR (CDC1 3 ) 5: 1.63 (9tt s). 3.28 (4E s). 3.84 (2H. s). 4.48 (2H. s). 
6.67 (IE d. J=1.8Hz). 6.92 (IE d. J=l. 8Hz), 7.08 (2E d. J=8.4Hz). 7.48-7.62 
(2E m). 7.76 (IE dd. J=l. 8. 8. 8Hz). 7. 86-7.96 (3E m), 8.32 (IE s), 9.01 
(IE s). 

l-{4-[l-(tert-^ b*FzsjJ)Wt~)],)-2~{ 5 ^VU;UTS J ]^>i?;U}-4-<6-^ 
□ □-2-^-7^I/>^;n^-;p)-2-tr^7^/> (104 g) fC 4&£J£Mg?X^ 
Jimm (6 ml) i5ct^^/-;U (4 ml) SrlHlx^T:3^^#L7t. SJ»« 

pan*?>: i o %T>^-7^m^^ /-JU= 2 0:1) ICTMSLTM 
fi*§ilr©^jgfc^ (36 mg) 

'H-NMR (CDC1, + CDjOD) <5 : 3. 32 (4E s), 3. 82 (2E s). 4. 45 (2E s). 6. 72 (2E 
s). 7.06 (4E s). 7.60 (IE dd. 1=1.8. 8. 8Hz). 7.77 (IE dd. J=l. 8. 8. 8Hz). 
7.88-8. 00 (3E m). 8.34 (IE s). 
I R (KBr): 3231. 1640. 1576. 1514. 1341, 1163 cm-'. 

nmm 5 2 

4- (6-^ □ U>-2-X;t/zfr-;l/)-l-[4-(4H-l. 2. 4- N U )V) 

^>fx;u]-2-bf^7> ? /> 

l-(4-T = J ^>^;U)-4-(6-^ D u±7? U>-2-XJ^~M-2- Xl? W > 
(150 mg), NJ-y^^l/^AJS K7i/>-4g^ (85 mg) 
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u->*> (lomi) (oM-smz i smimmmz-stc. sjs«*»»LT»^nfc«SE 

i^y'J^>A7A^D7^77^ - (BlifjP: — ;u= 10:1) 
fcT»«LTfcfiB#©*SHfc#tt (109 mg) 

'H-NMR (CDC1 3 ) <5: 3.39 (4ft s), 3.86 (2ft s). 4.61 (2ft s). 7.31 (2ft d. 
J=8. 8Hz). 7.38 (2ft d. J=8. 8Hz), 7.61 (lft dd, J = l. 8. 8.8Hz). 7.79 (ia dd. 
1=1.8. 8. 8Hz). 7. 90-7.98 (3H. m). 8.36 (lft s), 8.44 (2ft s). 
IR (KBr): 1651. 1528. 1495. 1346. 1165 car'. 

nmm 5 3 

4- (7-» □ D-2H-^ >7\£? >-Z-X _ )V) -1 - f i - (4- fcf ij s? j W) bf^ U y >-4- 

l-[l-(tert-^ h=£->7j;i^x;U) tf^y ^>-4-<;M^;w-2-t:^>v > 
(5.0 g) 43<fctfb UX^;WT5 > (6. 792 g) <D>>#nm*;?> (80 ml) 
OVC 2-^opx^>^;U7j>-;Ui7nU K (4. llg) <£>>^dd*^> (20ml) 
SfttSilTFU -tO«0-CT3.0»B-a»Ufc. KJ&tt*5?*n 

^e;u7 7^^<o i-[i-(ten-y h*i/ti hf^'j s>>-4-< ;m^;i/|-4- 
t*x;u^;u^-;u-2-t:^7> ? y > (3. 99 g) £#tc. 

'H-NMR (CDC1 3 ) 6: 1.20 (2ft n). 1.45 (9ft s), 1.60 (2ft m). 1.85 (IE n). 
2.67 (2ft a). 3.30 (2ft br). 3.46 (4ft s). 3.83 (2ft s). 4.10 (2ft m). 6.15 
(2ft d. J=1.0. 8.8Hz). 6.34 (1ft dd. J=I. 0. 16.4Hz). 6.46 (1ft dd, J =8. 8, 
16. 4Hz). 

IR (KBr): 1686. 1659. 1427. 1348. 1161 cm' 1 . 

# <b tifz 1 - [l - ( t er \-7 h : s% ;U#x;u) tr^ 'J ~j >-4~f )l* ;u] -4- t:x;i/ 
X)l7^-)] / -2-\d^zyy> (3.99 g) 4-i'DDfiJ^7^rt K 

(1.61 g) <D tert-y^/-;i/ (35 ml) mmz. t -7 h*->7J U £ A (446 mg) 
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*7Ai/07^77^- (^D-> : »»lf^= 1 : 4) iCT^SJUTMfe 

□ -2H-^>ytT7>-3-X;P^-;U)-2-fcf^^^y > (1.856 g) 

'H-NMR (CDC1,) 6 : I. 19 (2H, m). 1.45 (9H. s). 1.59 (2H. m). 1.86 (IE m). 

2.66 (2H. m). 3.29 (2E br). 3.40-3.60 (4H. m). 3.89 (2E s). 4.10 (2H. m). 

4.88 (2H. d. J = l. OHz). 6.93 (IE d. J=l. 8Hz), 7.00 (IE dd. J=l. 8. 8.0Hz), 

7.14 (IE d. J=8. OHz). 7.28 (IE s). 

IR (KBr): 1686. 1659. 1426. 1348. 1163 cm-'. 

1 - [1 - ( t er t -7> * ~ )V) tf^'J -J >-4-< ;M 3 1 )V\-i- (7- 2 □ o -2H-^ 

>l/fcf7>-3-^;^-;W-2-bf^7vy > (1. 856 g) \Z 4&&&SgmT-7)V 
mm (40 ml) ^itf*^/-^ (25 ml) £JnASffl-C3 0 3"/aHK*Lfc. 
&£2S*8LT*iifi& ( §&<D 4-(7-^OD-2H-^>ytT7>-3-7L;^-;0-i-(tf^ 

us?>-w;i/pi^;w-2-t;^9^y>«aMii[ a.eisg) 

'H-NMR (DMS0-d„) 5 : 1. 32 (2E m). 1.70 (2H. m). 1.91 (IE m). 2.78 (2H. m), 
3. 15-3. 60 (8H. ■). 3. 77 (2H. s). 4. 98 (2E d. J=0. 8Hz). 7. 06 (IE d. J=l. 8Hz). 
7.11 (IE dd. J=1.8. 8.0Hz). 7.48 (IE d. J=8. OHz). 7.50 (IE s). 8.42 (IE 
brs). 8.69 (IE brs). 

IR (KBr) : 2944. 1649. 1601. 1348. 1165 cm-'. 

4-(7-^QO-2H-^>ye7>-3-7.;U^-;U)-l-(^Uv>-4--1';i/^^;i/)-2- 

t^7-//>«SI (1.4 gh ?nn¥Vz;>mmm. (1.02 g) &mWMz1)Q?L. 
V*nn*?>T-2®teftL.&®&mffil,rc.mmZ'ryT=ij\,T)\,n-Jl, (50 
mi) SrJnAl 3 OtTl 5mmKfot£tt 0 S^^ig^LT^btlfc^^^ 
* □ d * * >tc^$-&. i &£*g^fc:J- h ij ^ A*»«Tfi5fe# L«A%SS V 

□ □-2H-^>y^7>-3-x;u^-;i,)-i-n-(4-euv;u)tr^Uv>-4-<;M 

^;H-2-tT^7i//> (608 mg) 

'H-NMR (CDC1,) 6 : 1.31 (2H. m). 1.72 (2E n). 1.98 (1H. m). 2.82 (2E m). 
3.32 (2E d. J=7. 2Hz). 3.40-3.60 (4E m); 3.87 (2H. m). 3.91 (2H. s). 4.89 
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(2R s). 6.63 (2R d. 1=6. 4Hz). 6.93 (IR d. J = l. 8Hz). 7.00 OR dd. J = l. 8. 

8.4Hz). 7.14 (1H. d. J=8.0Hz). 7.29 (1H. s), 8.24 (2H. d. J=6. 4Hz). 

% <=> tltz 4- (7- ^ □ □ -2H--; > </ tf ^ >-3-X JU* ~ )l) - 1 - [i - ( 4 - ij ->*A) hf ^ 

■j^>-4-r;i,^^;i/]-2-t:^5^y> (608 mg) $ms®x?;^i;ti 

&&£LT&&@#:©^jg<fc;£#| (480 mg) 

'H-NMR (DMSO-d t ) (5 : K 18 (2R m), 1.72 (2R m). 2.09 (1ft m). 3. 11 (2R m). 
3.24 (2R d. J=6. 6Hz). 3. 35-3.60 (4R m). 3.78 (2H, s), 4.19 (2R m). 4.99 
(2R s). 7.05-7.20 (4R m), 7.48 (IR d. J=8. OHz). 7.50 (1R s). 8.18 (2R 
m). 

IR (KBr): 3023. 1645. 1599. 1547. 1348. 1159 cnf'. 
H^5 4 

,1-Q-T-feh^ Hl > ^tf^U->'>-4-^JU^^)-4-(7-^DD-2H-^>-/bf7 

>-i-7,)Vi£-)V) -2- bf ^ ^ v y >mmm 

^mmi 0 t[^il<7)^ST.4-(7-^nn-2H-^>ye^>-3-x;^-;W-l-(tf 

•H-NMR (DMSO-d,) <5 : 1. 20 (2R m). 1.69 (2R m). 1.99 (1R m). 2.25 (3R s). 
3.06 (2R m). 3.25 (2R d. J=7. 4Hz). 3.42 (2R m), 3.50 (2R m). 3.78 (2R 
s). 3.96 (2R m), 4.98 (2R s). 7.07 (1R d. J=2. 2Hz). 7.11 (1R dd. J=2. 2. 
8.0Hz). 7.48 (1R d. J=8.0Hz). 7.50 OR s). 8. 91 (2ft brs). 
IR (KBr): 3069. 1640. 1601. 1333. 1157 cm" 1 . 
*&g#l 5 5 

4- (5-^ □ u^yyy ^ >-2- ^;p^-;p)-i-n-(4-^ u yj» ij ^>-4-< ;u 
* 5^1 -2- bf ^ 7 y >jgggig 

I-[l-(tert-^h^v^;^-; U) ^y^ > _ 4 _ <;u ^^ ;W _ 2 _^^-. >v> 
(2.5 g) thUxW5> (1.7 g) (K>V>7Uu*5y (35 ml) CC 
Wnn^^>x;P^zi;^o«j K (1. 26 g) 0->*^any^> (2 ml) 

jD^.ti&T3 0»r«Lt. 10%^X>^7fC^. 



WO 99/40075 PCT/JP99/00470 

111 

- (Sm^M fcT»«LT&fivOy:/tt© l-[l-(terl-7 h*->#)U#- 
(2. 47 g) &mfz. 

'H-NMR (CDCI,) <5: 1.20 (2H. m). 1.45 (9H, s). 1.60 (2H. m). 1.90 (1H. m). 
2.69 (2H, m). 3.32 (2H, m). 3.46 (2R m). 3.75 (2H. m), 4.00-4.20 (4H. m). 
4.58 (2H. s). 

IR (KBr): 1682, 1651, 1427. 1354. 1 167 cm-'. 

l-[l-(tert-y b3ri/%)MZ=L)V) fcf^U 3?>-4~f ;M^;W-4-(^ □ d*^>7; 
;P^-;U)-2-t:^7->V> (2.47 gh 5-^nD1t>J^;UT;i/^t H (917 mg). 
UH8;frU»*A (810 mg) iSitfDMF (30 ml) 1 0 0*C-e2 BMJ*#L 

7>r- ('\*1i-> : »«x^;U= 1 : 4) KlT*MKkTait6H#© l-[l-(tert- 

;i/*-;i/)-2-fc:^7>v > (272 mg) £#?t 0 

'H-NMR (CDCI 3 ) <5: l.,14 (2H. m). 1.44 (9R s). 1.58 (2H. m). 1.78 (1H, m). 
2.60 (2a m). 3.24 (2H. m). 3.44 (2H, m), 3.6-1 (2ft m). 3.99 (2E s). 4.07 
(2a m). 7.39 (ia d. J=0. 8Hz), 7. 45 (ia dd. J=l. 8. 8. 4Hz). 7.51 (IE d. 
J=8. 4Hz). 7.69 (ia dd, J=0. 8. 1. 8Hz). 
IR (KBr): 1682, 1661. 1427. 1368. 1165 cm''. 

1- [l-(terl-y h^r-ytlJU^-JU) e^'J 5^>r4— { frjUf-JUl-i-CS-f an^>V 
7 7>-2-*;p3|x:z;U)-2-fc:'S7 5V> (270 mg) l:4l)5MSll5 : j^i 
(8ml) iS^tf**/-^ (2ml) *toAiHaT3 0#ra&#Ufc. S^0ES»iffi 
LT 4-(5-^no^>\/7^>-2-^;uz^-;u)-i-(tf^'J s?>-4— f ;i/*?jw- 

2- fc?^ (229 mg) &'&fc a 

'H-NMR (DMS0-d 6 ) 5: 1.24 (2a m). 1.59 (2B, m), 1.83 (ia m), 2.70 (2a m). 
3.05-3.40 (6a m), 3.57 (2a m). 3.86 (2a s). 7.59 (1H. dd. J = l. 2. 8. 4Hz). 
7.74 (ia s). 7.81 (ia d. J=8. 4Hz). 7.91 (1H. d. J=l. 2Hz). 8.31 (1H. brs), 
8. 62 (1H. brs). 
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4-(5-^7 □□^>y7 5>-2-7.;uzfN-;u)-i-(tf^u i/>-4— r;u^^W-2-e^ 
7isy>mmm. (215 mg) >&g?m (144 mg) i&aw*{ziDA. 

^^□□^^>T-2[siffl£tiL > g:^i§iasL7t.^{C'ry7a;u7;i/z]-;u (15 
mi) 3 orti s^s^^^c. fcfcm&mi&VTmznrz&miZv 

0 %7>^E-77K^W^^y-JU= 15:1) iZTtilM Ltftfei*C 4-(5- 
i?pn^>777 >-2-^;u^ - ; p) -1 - [i - (4- e u >?; V) 'J >? >-4-f )V * 9- 
;U]-2-tf^5^y > (87mg) ^^T^^SLT^mtCLTMfeS^ 

<nmm<t^m (so mg) 

'H-NMR (DMS0-d s ) 6: 1.08 (2H. m). 1.58 (2H. m). 1.96 (1H, m). 3.02 (2H, m), 
3.17 (2a d, J=7. 4Hz). 3.30 (2E m). 3.60 (2H, m). 3.88 (2ft s). 4.11 (2H. 
m). 7.13 (2a d. J=7.6Hz). 7.61 (ia dd, J =2. 2. 8. 8Hz). 7.74 (IE s). 7.82 
(ia d. J=8. 8Hz). 7.93 da d, J=2. 2Hz), 8.18 (2H, d. J=7. 6Hz). - 
HaStfiJ 5 6 

4- [5- (HDD7i — )V) -i-^-^r 7 x >7> ;Uzfr - ;U3 - 1 — C l - (4- bf U bf ^ U 
y >-4— r ;u ;* -2- t:^. 7 y / > 

4-(5-yD^-2-5 L ^7x>x;U7}Nr:;U)-i-[i-(tert-y h^^*;u^-;u) tf^u 
^>-4-<;M^;U]-2-k?^>V> (115 mg), 4-^nD7x-Jl/zt?D>@! (52 
mg) *J;tffh7^ h'j7i-MX7^ W^^A (25 mg), 2M8HR?-h 
UC7A7K»aE (0.25 ml) h*->x^> (10 ml) ©fi^ttfe 1 5P$IH] 

<f- (^t>:»8x^=l : 3) KT*f£!UT*sfe@-«:0 l-[l-(tert-^ 

h * ^tuv-fc-M tr^u ->* >-4— r ;m w -4- [5- (4-^ □ □ 7 x xjw -2-?^- 

7x>7M-;W-2-^7^>/> (113 mg) £*#7c. 

'H-NMR (CDC 1 ,) 6: 1.16 (2a m), 1.44 (9a s). 1.63 (2a m). 1.83 (ia m), 
2.64 (2H. m). 3.26 (2a br). 3.40 (2H. m). 3.46 (2H. m). 3.82 (2H. s). 4.07 
(2H. m). 7.31 (1H. d. J=4. 2Hz). 7.41 (2H. d. J =8. 8Hz). 7.53 (2H. d, J=8. 8Hz). 
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7.56 (1H. d. J=4. 2Hz). 

IR (KBr) : 1682. 1661. 1489. 1429. 1366. 1242. 1 165 cm 1 . 

1- [1 - ( t er t-y h ^ - )V) t:^ U -J >-4-f )l* -4- [5- (4- £ o □ y 

i-jw-2-5 i ^-7x>x;i/xjN-;u]-2-hf^7> j y > (115 mg) \z4mitm.mmm. 

^J\^mm (10 ml) (4 ml) £ijn*m&-C3 0#fS«f#Lfc. 

£j£&£i§S&LT&*§ifl© 4- [5- (4-^7 □ O 7 1 - ;W -2-f * 7 x >7A*z 

;H-i-(tr^u v ? >-4-fj^^ 1 ;w-2-e^^f/y 4- 

[5- (4-^7 DD71 njP) -2-5^:7 x >7>;U jfr - -l- ( fcf^ y v >-4— f 5=- 

M-2-k:^^y>mmm.t^na^^^>mmm. (85 mg) ^awzM^n*, ->* 
^□□^^>T2imaaiL, ^^siLrco nmztvT^frTKn-fr (10 
mi) 5:jnx.i 3 ot:-ei 5mm&fo2itrz. K^m^mmux^^tifcm^^ 
tun**? >\zmmz^. i mfeymit-}- b u -7 &*mmT'&&v$L&&i&& l 

0%7>^7zK-^r*^y-;U= 10:1) fCT^i?LT*lfe@^©^-f.b-& 
m (42 mg) 

'H-NMR (CDClj) <5: 1.30 (2H. m). 1.70 (2H. m). 1.96 (IE m). 2.82 (2H, m)... 
3.30 (2E d. J=7:4Hz). 3.38-3.55 (4R m). 3.85 (2R s). 3.87 (2R m). 6.62 
(2ft d. J=6. 0Hz). 7.32 OR d. J=4. 0Hz). 7.43 (2H. d. J=8. 8Hz), 7. 54 (2H. 
d. 1=8. 8Hz). 7.57 (1H, d, J=4. 0Hz). 8.22 (2R d. J=6. 0Hz). 
IR (KBr): 1651. 1595. 1489. 1431. 1352. 1 163 cm-'. 

nmm 57 

l-Cl-(4-e'J zs)V> bf^U y>-4-<JM^]-4-(5-b , z;^^-7i>-2-7>J^ 

-ju)-2-e^7> ? y >mmm. 

4-(5-yn^-2-^^7x>7;;U^-;i/)-l-[l-(tert-y S^v*;P#-;U) tf^U 
r;M5^U]-2-t?^>V > (200 mgh t*~;U h U (365 mg). 

^kU^"7A (50 mg). -rh^X h 'J 7x -;PtK7. >A7v")A (50 mg) 
^5cfc^^-tf> (15ml) Wrl^i&2fl?FP B 1jlfitL^-y:jt 0 S^^iiliSLT^b 
tl7c5g§£. ^U7jy;U7^^A^ d?F^77-/ — ( y \3=-lJ->:B£g?X5 L ;i/= l : 
2) lCT*^UT«fi@#© l-[l-(tert-y K^v7j;i/^n;U)hT^'J->*>-4— r 
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)V**)V]-A-(S-\d-)l-2-^*7^yx)V*-)V)-2-¥^V; > (209 mg) £ 

'H-NMR (CDCI 3 ) 6: 1.15 (2H. m). 1.44 (9E s). 1.56 (2H. m). 1.84 (1H, m). 
2.64 (2H. m). 3.25 (2H. m). 3.38 (2H. m). 3.43 (2E m). 3.79 (2E s). 4.08 
(2H. m), 5.38 (IE d. J=11.0Hz). 5.73 (IE d. J=17. 6Hz). 6.78 (IE dd, J=ll. 0. 
17.6Hz). 7.01 (IE d. J=4. 2Hz). 7.45 (IE d. J=4. 2Hz). 
IR (KBr): 1682. 1661. 1427. 1366. 1242. 1 165 cm-'. 

mmm S6t mm<D^mx\ 1 - n - ( t er i-y b * ~>*>ji>#-m t* ^ u ^>-4--r )v 

* J-M -4- [5- (HD07i - )V) 7 i >X ~ )V\ -2- V^zSyXD 
&fc> 0 \Z . 1- [1- (t er t-y K * iyts)V^~)V) t!^ U >>>-4-i* M -4- (5- k* 

TIMILTSISI: LTlfiB*©^^tl (9 mg) 
'H-NMR (DMS0-d s ) <5 : 1. 08 (2H, m). 1. 64 (2E m). 1. 99 (IE m). 3. 00-3. 65 (8H. 
m). 3. 67 (2E s). 4. 17 (2H. m). 5. 42 (IE d. J=ll. 0Hz). 5. 83 (IE d. J=I7. 6Hz). 
6.97 (IE dd, J=11.0. 17.6Hz). 7.16 (2E d. J=7. 6Hz). 7.33 (IE d. J=4. 2Hz). 
7. 66 (IE d. J=4. 2Hz). 8. 18 (2H. m). 
5 8 

l-d-7-fe K $ K<;Utf^'J ^>-4-<;u^^;i,)-4-(6-^pn-3. 4-yb }*u± 

l-[l-(tert-7*h^5/^;U#-;U)e^'J^>-4--r;U^^;i,]-2-kr^^>? y > 
(50 mg) (DmmiL^fr (10 ml) &J;tfaW7j; (10 ml) igifc OtT 6-* DO 
-3. t-ykHDt7^^-2-7WzMo>JH (40 mg) £;&n;L^&T 3 0 # 

MJx'JjjyM7A^07hy77^- C\+^> : §£&X^;U=l : 4) 
ICT^iSLTMfeyy^x^© l-[I-(tert-7*h + i>^;^-;i,) tf^'J->*>-4- 
-f ^ * 5^10 -4- (6- * d □ -3. 4- t H a ^ 7 * U >-2-X - ;P) -2- tf ^ 7 5; 
/ > (48 mg) 

'H-NMR (CDCI 3 ) <5: 1.17 (2H. m). 1.45 (9E s). 1.60 (2H. m). 1.86 (1H. m). 
2.50-2. 75 (4H. m). 2.94 (2H. m). 3.28 (2H. ai). 3.40-3.60 (4H. m). 3.86 (2H. 
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s). 4.08 (2H, a). 7.14-7.27 (3H. a). 7.34 (1H. s). 

IR (KBr): 1682. 1661. 1427, 1366. 1346. 1315. 1 161 cm"'. 

l-[l-(tert-y t^Uy>-H;M5 : JI/]-'l-(6^0D-3. 4- 

^fc s*D^-7^u>-2-^;u^-;w-2-b:^7vv> (43 ng) iz4m^mmwt 

5 X^;U8« (6 ml) *MSST3 0»IS|«»bt. ^«£«M8LTfflJ|gfi© 
4- (6-£ □ o-3. kKot7^1/ >-2-* JUtfxj W -l-(tf^'J fx >-4-< 
3^) -2- fc^^V 4-(6-^no-3. 4-i^t h*at7^ 

L^>-2-x;^-;u)-i-(e^u v f >-4-<;M?;W-2-fcf^7i//>^^ h u 
X5MU75> (125 mg) ©*;?y-^ (10 ml) JgttfcXf^Uy-fe: h-f 5 ^- h 
10 (lOlmg) 5WWif^Lfc. S*tt*SlttL3SiaES^^Dn^^> 

^LT^6@#©^M-fl:^#l (26 mg) 
'H-NMR (DMSO-d { ) 6 : 1. 19 (2H. m). 1.68 (2H. a), 2.00 (1H. a), 2.24 (3H. s). 
15 2. 55 (2H. m). 2. 88-3. 55 (10ft m), 3.73 (2H. s). 3.85 (1H. n). 4.05 (1H. a). 
7.30-7.53 (4a m). 8.61 (IE brs). 9.19 (1H. brs). 
HJfitfl 5 9 

4-(6-^DD-3. 4- ^fc Ka^-7^U>-2-XJ^xjU)-l-Cl-(4-bf 'J fcf^'J 
y>-4-r;MfJl/l-2-^7yy> 
20 *J£0U 5 ii^^^ffi-e,6-i'Dn^-7^u>-2-7.;^x;ix^D u k©*^^ 

'H-NMR (CDC1,) <5: 1.30 (2H. m). 1.73 (2ft a), 1.97 (1H. a). 2.60 (2ft a). 

2.83 (2ft a), 2.95 (2ft m). 3.32 (2ft d. J=7. 4Hz). 3.40-3.60 (4H. a), 

25 3.80-3.95 (4ft a). 6.63 (2ft d. J=6. OHz). 7.14-7.27 (3ft a). 7.35 (1ft s). 
8.24 (2ft d. J=6. OHz). 

IR (KBr): 1651. 1597. 1345. 1 155 cm"'. 
6 0 

4- (6-7 □ ^Ej-y? y >-i-7,)\,*-)V) -i-[i-(4-bT'J bf^'j >? >-4--f 
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fJH-2-b!^7yy>jtt»ift 

'H-NMR (DMS0-d 6 ) 5: 1.04 (2a m). 1.50 (2R m), 1.91 (1H. m). 2.96 (2H, n). 
5 3.09 (2R d. J=7.4Hz). 3.34 (4a s), 3.70 (2a s). 4.04 (2a m). 7.09 (2a 
d. J=7. 4Hz), 7. 80-7.95 (2a n). 8.14-8.25 (4a ■). 8.45 (1H. s), 8.60 (ia 
s). 

HJS^6 1 

4-(6-7;u^-d^- 7^ u>-2-x;u^-;i^)-i-[i-(4-b:ij e^u y>-4--f Jt^ 
io ^^;u]-2-b-^5->v >a«tt[ 

'H-NMR (DMSO-ds) 5: 1.05 (2a m). 1.55 (2a n). 1.91 (IE m>. 3.00 (2a ■). 
3.09 (2a d. J=7.4Hz). 3.34 (4a s). 3. 68 (2E s). 4.10 (2a m), 7_12 (2a 
15 d. J=7. 6Hz), 7.66 (ia dt, J=2. 8. 8. 8Hz). 7.80-8.00 (2a m). 8.15-8.23 (3a 
m), 8. 36 (IE dd. J=5. 4. 8. 8Hz). 8.61 (1H. s). 

mmm6 2 

4- ti-*^)V±Z> * V >-2-7,)l7ts-)l) -1- [1- (4- bf U ¥^ ij ^>-4--f ;M 

'H-NMR (CDC1 3 ) (5: 1.25 (2a a). 1.59 (2H. m). 1.88 (IE m). 2.58 (3a s). 
2.73 (2H. ■). 3.23 (2a d. J=7. 2Hz), 3.41 (4a s). 3.78 (2E n>. 3.81 (2a 
s). 6.59 (2a d. J=6. 6Hz), 7.50 (IE dd. J=l. 8. 8. 6Hz). 7.70-7.78 (2a m), 
25 7.90 (ia d. J=8.0Hz). 7.92 (ia d, J=8. 6Hz), 8.23 (2a d. J=6. 6Hz). 8.34 
(ia brs). 

IR (KBr): 1651, 1597, 1345. 1 163 cm"'. 

mmm 6 3 

l-(l-7-ti Kd*5^^U^>-4--< JU*^)-4-(6-^aoj- 
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* y y -y >-4-< ;m -2- 1: ^ 5 ->v >iSieffiHTifi@#oii 

'H-NMR (DMSO-d,) 6 : 1. 30-1. 60 (4H. m). 2. 21 (3H. s), 3. 10-3. 50 (6H. m). 3. 56 
(2E m). 3.69 (2R s). 3.81 (2a m), 4.91 (ia brs). 7.74 (ia dd, J=l. 8. 
8. 8Hz). 7.89 (1H. dd. J=l. 8, 8. 8Hz). 8.19 (ia d. J=8. 8Hz). 8.27 (1H. s). 
8.29 (1H. d. J=8. 8Hz), 8.60 (2a s). 9.17 (ia brs). 
HJSfll 6 4 

I-El-Z-trKS K-QP-4-fc Kn^>tf^U > ? >-4-i';U^^;U]-4-(7-yo^- 
2H-^ > V \± ^ >-3-X )\>i£-)V) tf^ 7 y>-Z-t >jfelg jj jjSff] 1 0 tmm<Djj 
!-(4-75y^> ~J)V) -4-(6-^OOt7^l/ >-2-*;U* ~ ) V) -2- 1?^ ^ 5?' 
^ >&Mi&<Dfrt) K> \Z 4-(7-^'D ; e-2H-^>Vtf7>-3-X;U7Mi;i')-l-(4-t r 5 

o tf ^ u ->* >-4--r -2- >mmm.^m^x. m&m&vm 

'H-NMR (DMS0-d 5 ) 5:1.50-1. 70 (4a m). 2.45 (3a s). 2.82-3.10 (4a m). 
3. 24-3. 64 (6a m), 3.80 (2a s), 4.99 (2a s). 7.20 (ia d, J=l. 8Hz). 7.41 
(ia d. J=8. 2Hz). 7.48 (ia s). 8.56 (ia brs). 9.12 OH, brs). IR (KBr) : 
3350. 2978. 1647. 1595. 1561. 1495. 1481. 1416 cm-'. 
6 5 

l-Cl-y-feK-fSrW JU-4- bHo^ybf^Uyy >-4— f )V^J-)V\ -4- (Hdd- 
6-7 )VJr a -2H-^ >V fcf v >-3-7. )V-fc-)V) bf ^ ^ y >-2-^- >jfiBfe 
%£%0g 1 0 tmU<D^JfkV, l-(4-7i /^>y;W-4-(6-i? □ Dt7^ l/>-2- 
X;P*-;k)-2-fc^7 ->V >*£&£tf)^fc>D K 4-(7-^ D o-6-^;U^-D-2H-^ 

>Vtr^>-3-^;u^-;u)-i-(4-t h*D^£^u^>-4--f ;M^;u)-2-t"^ 

'H-NMR (DMS0-d t ) 6:1.50-1.70 (4a m). 2.25 (3a s). 2. 80-3.02 (4H. ra). 
3.34-3.70 (6H. m), 3.81 (2a s). 4.99 (2H. s). 7. 26 (1H. d. J=6. 2 Hz), 7.47 
(ia s). 7.59 (1H. d. J=9. 0Hz). 8. 52-8. 70 (ia br). 9.12-9.25 (1H. br). IR 
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(KBr): 3320. 2677. 2492. 1668. 1634. 1574. 1483. 1418 cm-. 

mmm e 6 

4-(7-^a ^-2H-^>'/^7>-3-X;U^-;U)-l-[4-b K P (4- UyJI/) 

*8£M2 5 <hl»lilo^}Si?,7-^no-4H-4-^y^>ybf ^>-3-7.;u4n-;u^ 
- du H©^^t)(c7-yDq£-4H-4-^y^>yfcf^>-3-x;i,^-;i,^o'j K£ 

'H-NMR (DMSO-d.) 6:1.50-1.70 (4ft m). 3.27-3.64 (8E m). 3.80 (2E s). 
3. 90-4. 03 (2E m). 4. 99 (2E s). 7. 17 (2H. d, J=6. 4Hz). 7. 21 (IE d. J=l. 8Hz). 
7. 26 (IE dd, J=8. 0. 1. 8Hz). 7.41 (IE d. J=8. 0Hz). 7.48 (IE s). 8.20 (2E 
d. J=6. 4Ez). 13. 20-13. 40 (IE or). IR (KBr): 3350. 3069. 2928. 1645. 1595. 
1549. 1481. 1456, 1416 cm"'. 

m&m 6 7 

4-(7-^DD -6-7;U^-D-2H-^>V'hr7>-3-7.;P^:-;U)-l-[l-(4-b:U^;P)- 

P U K <D frt> D iz 7- ? a □ -6- y )V* u -4H-4-:*-* V 1 > V tT ^ >-3-7. 

'H-NMR (DMS0-d 6 ) 5:1.58-1.65 (4E m). 3.37-3.64 (8E m). 3.80 (2E s). 
3. 90-4. 09 (2E m). 4. 99 (2E s). 7. 22 (2E d. J=6. 6Hz). 7. 27 (IE d. J=6. 8Hz). 
7.47 (IE s). 7.59 (IE d. J=9. 4Hz). 8.20 (2E d. J=6. 6Hz), 13.25-13.51 (IE 
br). IR (KBr): 3320. 3196. 2934. 1645. 1549. 1485. 1418 cm-'. 
HJS^J 6 8 

4- (7-# □ p- 4-h Kd^->^7 U >-Z-XJl* ~ )V) - 1 - T 1 - (4- \± U V)V) U V 
>-4— f v>-2-^-> 

1) 7-^DO-4-kKD + y/;7U> (4. lOg) <D\,4->>*3r-V->mmm*\Z?U 
uxj\,*>m (2.8 ml) »Tl, Mi&T'i&&m.&Ltz. flrtti^ £itl&U V* 
vyn e;ux-^;n?^o^. &mLTm&&H,<Dl-? a p-4- 

t KP^vi7T«J>-3-^;U^>S[ (3.62 g) Zmz. 
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'H-NMR (DMS0-d 6 ) (5:7.44 (1H. dd. J =8. 4, 2.0Hz). 7.57 (IH. d. J=2. 0Hz), 7.87 
(1R d. J=8. 4Hz). 13.90-14.30 (1H. br). 

IR (KBr): 3085. 1740. 1713. 1634. 1605. 1559. 1491. 1447 cm-'. 2) 

(13 ml) t7-^on-4-t h*P^i>^T»J >-3-X;P*>& (3. 55 g) fcjn 

LT7-^DO-4-t Kn+->^7ij>-3-x;^;^DU K (2. 44 g) 
3) l-[l-(4-fcTU->*;Wt:^'J^>-4-r-;^^]lf>C75;>-2-^> (274 ng) 
* i y -f V WHf JI.7 5 > (388 mg) 0-^dd^> (5 ml) mi&lz. 
fcftT 7-5^ □ n-4- 1 K vi77 'J >-3-X;^~^ o ij H (325 mg) <7»*^ 
10 nn^> (15 ml) ffl»tt&i*TU R&m&Q. SfcsSSl 

(0. 108 g) 

15 'H-NMR (DMSO-ds) a .1. 02-1. 12 (2H, m). 1. 58-1. 70 (2E a). 1. 80-2. 05 (1H. br). 

2. 82-2. 86 (2E m). 3.19 (2E d. J=8. 2Hz). 3.27-3.47 (4H, m). 3.86 (2H. s). 

3.95-4. 03 (2E ■). 6.97 (2H, d. J=6. 8Hz). 7.23 (ia dd. J-8. 2. 2.0Hz). 7.28 

(ia d. J=2.0Hz). 7.81 (IE d, J=8. 2Hz). 8.16 (2a d, J=6.8Hz). 

IR (KBr): 2928, 1682. 1645. 1605. 1549. 1497, 1451. 1424 cm" 1 . 
20 !U£0»J6 9 

4-(7-^nn-4-b K p^->»t 'J >3-^)l>»-;|.)-i-[4-(i-< 5 ij ;U)^> 

%%0>J6 8iB«©^rteT,i-[i-(4-tf'j^;w t^>js;>-4-r;M^;w tr^ 

^ >-2-^ 0 \z 1 - [4- (1 S *V y ;u) ^ ^ 7i ; >- 2 -* > %m 

'H-NMR (DMS0-d 6 ) 6 :3. 18-3. 47 (4a s), 3. 96 (2H. s). 4. 56 (2H. s). 7. 19 (1H. 
dd. J=8.4. 1.8Hz). 7.26 (IH. d. J=l. 8Hz). 7.32-7.80 (3a m). 7.55 (2H. d. 
J=8. 8Hz). 7.77-7.84 (2a m). 8.60 (IH, s). 
IR (KBr): 3412. 1645. 1605. 1560. 1541. 1 524. 1497. 1424 cm-'. 
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nmm i o 

4- (7-^7 □ □ /7 -7 y-2- x )i* - )V) - 1 - r4- ( i $ ^ y u ;u) ^ > bf^7>? 

>-2-^-> 

i) i-[4-(i-<s^yu;w^>^ju]tf^^i;>-2-^-> ( 586 m g) stf^yy 

neM^75> (388 mg) WVuu^jpy (10 ml> igiBEfc, *J£T^dd 

(380 mg) (Dispuutfy (io ml) ^^f^TL. £fl 

(0. 170 g) 

'H-NMR (CDC1 3 ) <5 : 3. 38-3. 43 (2a m). 3.61-3.66 (2H. m), 3.80 (2H. s). 4.08 
(2H. s), 4.14 (2E s). 7.20 (1H. s), 7.30 (IE s). 7.40 (4E s). 7.87 (IE 
s). 

IK (KBr): 3119. 2928, 1746. 1651. 1615, 1522. 1489. 1435 cm". 

2) i-C4- a — r 5*vu;ws>5?;w-4-* b*->*j\,7tt-)u*?-)\,x)i,*-)i,- 

2-**V¥^zs> (0.164 g) , 4-^OD+Mj^7)PTth' (66 mg) 
^U^> (II mg) £x*/-,p (5ml) \zmn, 3mmmMWLlstt. 

(166 mg) zmzo 

'H-NMR (CDCIj) 6 : 3.39-3.44 (2E m). 3.78-3.83 (2E m). 4.08 (2E s). 4.65 
(2E s), 7.23 (IE s). 7.28 (IE s). 7.38-7.42 (6E m). 7.61 (IE d. J=9.0Hz), 
7.87 (IE s). 8.53 (IE s). 

IR (KBr): 2919. 1755. 1746. 1644. 1603. 1553. 1524. 1487. 1422 cm-. 

mmm 7 1 

4- (7-» □ □ ? -7 u >-3-x - -1 - r 1 - (4 - e u bT^ >j >? >- 4 ~f 
;p]e^^'>->-2-^-> 

^JSfll 7 0 t HfcO^fcT . 1 - [4- (1 ~f 5 ^/ U ;U) ^ > s>;k) tf ^ 7 V >- 2 -* > 
©*t)DlCI-[l-(4-eU^W^iJ5;>-4--f^^^ W tr^7^>-2-*>*ffl 
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'H-NMR (CDC I,) 6 : 1.2I-1.4I (2H. m). 1. 71-2. 15 (3E m). 2.79-2.90 (2H. m). 

3.32 (2R d. J=7. 2Hz). 3.46-3.52 (2H, m). 3.78-3.93 (4R m). 3.98 (2H. s). 

6.64 (2H. d. J=6. 4Hz). 7.38-7.44 (2H. m). 7.62 (1H. d. J=8. 0Hz). 8.24 (2H. 
d. J=6. 4Hz). 8.54 (IE s). 

IR (KBr): 2928. 2855. 1744, 1647. 1603, 1547. 1510, 1501 cm" 1 . 

m&mi 2 

3- [4- (6-fr □ d j-y ? v >-2-^;uxis - M -2-^-^ v fcf^ => m -3- [1 - 

(4-bf U VM \± ^ 'J ^>-4-< ;i/3 

1) i-^>>?;u^->^ji/z^-;i^-4-tf^';> r >7;U5 :f t K (io.70g) Rtfhu 
7i-;^^*7Z'Jr>^^5 L ;i' (14. 38 g) oh;ux> (100 mi) mw.&2 

T*t§su Six?ji^ti^ y -;K^®Stct 0 ^SYk$-e-T«fiM^o3-(i-^ > 
^;p^f>A;i/fc;i/e^u> f >-4--r;i/)T^u;u§e^5 i ;u (8. 78 g) ^#^ 0 

'H-NMR (CDC1,) 5: 1.32-1.47 (2ft m), 1.72-1. 78 (2H, m). 2. 25-2. 37 (1H. m). 
2.78-2.91 (2H, m). 3.74 (3ft s). 4.17-4.24 (2H. m), 5.13 (2H. s). 5.81 (IE 
dd. J=I6. 0; 1. 6Hz). 6.90 (IE dd. J=16. 0. 6. 6Hz). 7. 30-7.38 (5H. in). 
IR (KBr): 2948. 2855. 1730. 1698. 1653. 1497. 1470. 1435 cm-'. 

2) 3-(l-^>>';U^>'^;^-;Ut!^iJ v*>-4— f;W7£ UJHK^^U (5.55 
g) R^4-(tert-^'h^>'7j;^-;U)-2-tr^^>?y > (3. 66 g) ©fN7th'D 

(50 ml) jg^lC*'J^Atert-^h^f>K (0. 56 g) Sin it. gifUPHM 
TSigt3Bfp^Lfc. Kfom*&&zL^)V (50 ml) T#i$tU 0. 5&£&& 

& <£ ztm%i'ki&7ia:$t& l , ftjg&m Lt§b nfcgME £ -> u * y ^* 5 a ^ 

avKi7*7 7^- (jgffl?& : h>/^s+1f>= 1/2) tTSMBT* d t (d 

£ Oifiy^^? 7-x«©3-(i-^>i;;u^^*ji/^-;uh 0 ^ »j v>-4~f ;w- 
3- [4- ( t er t -7 h 4- - ;U) -2-^* VkX 7 5? >-l — f ;H 7 □ t: * * 

(5. 51 g) £f#£o 

3 ) 3- ( 1 > - ;u tf^'J >-4— f ;U) -3- [4- ( t er I -7' \- + 
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)VX-)V)-l-**v\±^i;y-\-i )\,]-fn)d*>m*?-)\, (4.78 g) ogfc&x 

(is mi) mmz 4m.%.mmwL3L3-)vmwL as mo ^m^m^T4m B m 
u ->*>-4--r;p)-3-(2-^-+v tf^^ v>-i--r ;w 7u tf^->^^^;u (2. 34 

g) 

4 ) 3- (1 > i?)V** i/tl )V#-)\, tf ^ ij v? >-4-f ;W-3-(2-t*y^7y> 

-i--f;u):/otr;*->&*3Mu (1.01 g ) RtfHJx^;u7S> (0.51 g) 

□ d>*> (10 ml) »«K:, *?rF 7^l/>2-^-;^nij H 
(0. 78 g) *ftliL. 6B*|HJJt»Lfc. £JS&£0. OSft^fttt**^- h U ^A 

Ai?D7h^77^- (@ttl^ : Tir h>/-\*-y->= 1/3) tCT^T^) £ 

;W-3-[4-(6-^on^7^i/>-2-7;;p*-;i/)-2-^vhr^7^>-i-'i';p]y 

□ tf^->gfe^^;u (1.21 g) 

5 ) 3- (1 -s< > i?)v*3- - )v t:^. u 5? >-4— r ; w -3- u-tf-puaj-y? 
1/ >-2-x;i^ - ju) -2-^-^ y kf ^ 5 >- 1 -r ;u] 7*d b? * ^ ;u (628 mg) . 

h'JX5 1 ;i/i>'7> (465 mg) , h'JXW5> (30 mg) Stf^/t^S^A (18 
mg) ©S£**S*gB«TT31$ratoM«EL&. SMftiatT^Lfc 

(10 ml) *JnAMT30»B3UH^U&. ^>»4*»*jt*b, 
»*L»&nfc»3tK:4-^nDfc!U^>4t[tt^ (221 mg). hUx^;P7S> 
(405 mg) isitfx*/— ;p (15 ml) SlOAittf * 1 5 OCtl 5BfrlflJSJS£-& 
it. S^^^fSLSg^U^^l^j^A^OT h^^^-f— (v^dd^.^ 
>: 1 0%Z>^X77K-g-W^^/-;U=2 0 : 1) tZXHtHU JL?S-JUt 
yXf;H-f;K5§ii^^lftLTlfigg©SI^1ij (115 mg) £f§fc. 
'H-NMR (CDC1 3 ) <5: 1.13-1.29 (2H. m). 1.41-1.50 (1H, m). 1.68-1.75 (1H. m). 
1.90-2.15 (1H. br). 2.57-2.84 (4H. m). 3.34-3. 48 (4H. m). 3. 57 (3H. s). 
3.64-3.94 (5H. m). 6.58 (2H. d, J=6. 6Hz). 7.69-7.80 (2R m), 7.95-8.06 (3H. 
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in), 8.25 (2H, d, J =6. 6Hz). 8.39 (1ft d. J=0. 8Hz). 

IR (KBr): 2944, 1732, 1651. 1595, 1539, 1514. 1506, 1487. 1456, 1435cm" 
i 

■$mm 73. 

l-[4-h Kn^y-l-(4-b:'J ~ V-M bT^'J zS>-\-^ nuj- 

1 ) 1. 4-^^1j-8-71fX M □ [4. 5] 7 s * > (9. 02 g) &tf 5>-f V 7 b tf;UX^ 
JPT5> (9. 77 g) Ol^y- ;U (30ml) jg^lC4, o n tT U 5 *?> (9.88 
g) ^riOA., £fttt£SI8& *S&an*9> (150 ml) 

i/T§ e. tifcsat* s^x^ux— r-;i^ <=> iga-ft oTHtensaos- (6-^ not: 

U 5 ~J >-4—T ;W -1. 4-y^+f--8-7-tf* £ O [4. 5] "fti > (15. 84 g) 

'H-NMR (CDCI,) <5 : 1. 72-1. 78 (4H. m). 3.73-3.79 (4H. m). 4.01 (4H, s). 6.54 

(1H. d. J=0.'8Hz). 8.37 OH, d. J=0. 8Hz). 

2) 8-(6-£ DDtfiJ 5 v>-4-f ;10-1. 4-^^-8-TlfXbfn [4. 5]x#> 
(12. 79g)<D7-trh> (50 ml) &8c(C4%£&It (50 ml) &iD*, SOUTHS 

LT#e>n^^E$>?x5 i ;px-7 i ;^e»^^fcLT*fe^ a ^i-(6-^ o □ tf 
'J5s?>-4mt;w e^u->*>-4-^-> (10. 09 g) 

'H-NMR (CDCI,) 5: 2.28 (4ft t. J=6. 2Hz). 3.98 (4H. t. J=6. 2Hz), 6.61 (1H. 
d. J=l. 0Hz). 8.45 (1H. d. J=l. 0Hz). 

3) h'J^^JUX^Tjs^VX^AB-vK (10. 56 g) Oy^fKM+xh' (50 

mi) Bm\z6o%mtii*m<ti- h v v & (i.84) £»-eii$raat#Lfc. * 

»TK:i-(6-^DDh:U5^>-4-<;Wlf^U^>-4-*> (8. 50g)£in>L, MiS 

T3^raiitJtLfc. »Bfex^T«miufc. aaB^^isft 

Tm&mik<D6- (6-^ □ □ tr u = >?>-4— r ;u)-i-^-+it-6-7-tf^ tr o [2. 5] ^ 

* > (5. 67 g) ^?#rc„ 
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'H-NMR (CDC 1 3 ) 6 : 1.47-1.58 (2H. m). 1.86-2.01 (2H. m). 2.76 (2H. s). 
3. 54-3. 68 (2H, m). 4.00-4.11 (2R m), 6.56 (IE d, J = l. 0Hz). 8.38 (1H, d. 
J=1.0Hz). 

4) 6-(6-^DDtTU *s;>-4— f ;W-i-^t»-6-71f^ tTa [2. 5]3-**> 

(4. 00 g)S:^4-(tert-^h^->*^#-;W-2-tf^5^y > (3. 38 g) (Dtert- 
-?^)VT)\<^-)V (50 ml) igi&fcTJU^Atert-^h^K (0.57 g) £iD*, 
8 0"CT»«infSlL&. £Ati£$ai8& MX^U (100 ml) TSRU 0.5 

x^;ux-^;u<75^^e,i^^tLTMfe^^©4-(tert-7 r h^->*;^x;p)- 

1 - [1 - {6-9 □ Q-4- fcT U 5 i/x;i/) -4- tHD + xt:^ U >-4— f ^JU] f ^ 
5S»-2-:*-> (5.51 g) 

'H-NMR (CDC1 3 ) 6: 1.48 (9E s). 1.51-1.75 (4H. m). 3.32-3.48 (6E m). 
3. 64-3. 69 (2H, m), 4.16 (2H, s). 4.16-4.28 (2E m), 6.52 (IE d. J=jO. 6Hz). 
8. 36 (IE d. J=0. 6Hz). 

IR (KBr): 3350. 2976. 2930. 1690. 1682. 1651. 1576. 1520. 1495. 1418 cnf 
i 

5 ) 4- ( t er t - 7 h * i^ts ;t/ztf x;U) -l - [l - (6-;7 n o-4- tf U 3. -4- 1 H a =^ 

)V*?-M)£'*7 (808mg) £x^y-;U (30 ml) 

\zmmL. io%K5zt£.M.6tm (sox^*, 242 mg) &iQ?t. TKmnm^Tx-m 

Q-tZ>Z.£\Z&V)m&T : tz)V7 7 ■*#©4-(tert-:7 h^rz/X ;i^x;P)-l-[4- 1 
K D * ->-\ - (4- tf U 5 y-JW tf 1 U 5; >-4— f * tT^ 5 v 7 >-l-* >(52 7 
mg) £^fc„ 

'H-NMR (CDC1 3 ) (5: 1.48 (9H. s). 1. 50-1. 75 (4R m). 3.30-3.4 (7H. m). 
3.64-3.69 (2E m). 4.16 (2E s). 4.18-4.25 (2E m). 6.52 (1H. dd. J=6. 4. 
1.0Hz). 8.17 (1H. d. J=6. 4Hz). 8.58 (IE d. J=l. 0Hz). 
5) 4-(tert-^*h + ^>^7Jl/zKxjU)-i-[4-t h'D + y-l-(4-t'U 5 v?x;W tf^U 
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)V^)V\ \£^i?>-l-3r> (516 mg) ©f h7th'D77> (4 ml) 
»«C4«£ttK»86x5 1 ;US« (4 ml) SUPAaiaT4RrHI«U*Ufc. SJEfK 

Ho^->-l-(4-eU 5v*x;W tf^'J->*>-4— (J1/*W] El7zS>-2-*>m& 
5 £ (435 mg) 

6) i-[4-t Ko=^->-i-(4-tf 'J s-^r:;!/) tf^u->*>-4— f;u^^;Wtf^^f/> 
-2-*>*ftttifi (197mg) Rtf h 'J X^;U7 = > (182mg) <Di?9nn*f> (10 
ml) JS«K:.-*}*T 6-!>ODt7^l/>-2-^^oU h' (188ng) Sin*, 

(mttiWi ■ ^^y-;k/SixfJk= i/io) KiT*«Lifc. x^y-;u<h 

^Xf 1 JUx-5 t ;i'©«B«^6*S»ftLT*ftltacDaiH'fc-&» (154 mg) 
'H-NMR (CDC1,) 6 : 1.40-1.62 (4E m), 3.22-3. 30 (2H. m). 3.35-3. 44 (4E m), 
3.54-3.59 (2E m). 3.85 (2R s). 4.13 (2H. br d. J=13. 4Hz), 6.48 (IE d. 
15 J=7. 2Hz), 7.62 (IE dd, J=8. 8, 1. 8Hz), 7.80 (IE dd. J =8. 8, 1. 8Hz), 7.96 (2H. 
d. J=8. 8Hz). 7.96 (IE d. J=l. 8Hz). 8.16 (IE d. J=7. 2Hz). 8.37 (IE d. 
J=l. 8Hz). 8.56 (IE s). 

IR (KBr): 2919.- 1651. 1593. 1539. 1495. 1456. 1429 cm" 1 . 

$mw 7 4 

20 l - [i - (6-^ □ a £ u $ y >-4-f )U) -4- bPnt->tf^'J >-4— f ;p ;* -4- 
(6-^ u>-2-7Jt^x;u) tf^7> ? >-2-^-> 

HJfi^j|7 3 <h(^«^?*T. l-[4-t h*D*->-I-(4-£ 'J 5 yliW tT^U v>-4- 
tf^7v ? >-2-^->^^©^t)f9{Cl-[l-(6-^oaeU 5'5^>-4- 

)v) -4- 1 k □ * v tf ^ u V 7 >-4-< / w 5 >-2-^- &m v * 
25 t, m&i&gkvmmfcGyj&nrzo 

'H-NMR (CDC1,) 6: 1.35-1. 59 (4E m). 3.24-3. 30 (2H. m). 3.37-3.44 (4H. m). 

3.53-3.58 (2E n). 3.85 (2H. s). 3. 95-4.20 (3E br). 6.48 (IE s). 7.63 (1H. 

dd. J=8. 8. 1. 8Hz). 7.80 (IE dd. J =8. 8. 1.8Hz). 7.96 (2H. d. J=8, 8Hz). 7.96 

(IE d. J=I.8Hz). 8.34 (IE s). 8.37 (IE d. J = l. 8Hz). 
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IR (KBr): 2926. 1645, 1580. 1526. 1495. 1456. 1424 cm"'. 

&mw 7 5 

i - [i - (2-g □ □ e >j $ y >-4--r -4- bKa^y^ u y >-4--r ;u ;* j-m -4- 
5 'gt&mi 3 tra»©^ffi-c.i-[4-t KD^->-i-(4-t:'j s.is-)V) e^'j->*>-4- 

-f b^ v?>-2-^->tt[i6ifiO*»t) D Cl-[l-(2-^ □ □ b'J ^ 5?>-4- 

'H-NMR (CDC!,) <5 : 1. 35-1.58 (4ft m). 3.24-3. 58 (8ft m). 3.85 (2ft s). 
10 3. 95-4. 25 (2ft br). 6.36 Oft d. 1=6. 2Hz). 7.62 (1ft dd, J=8. 4. 1. 6Hz). 7.94 
(lft dd. J=8. 4. 1.6Hz). 7.95 (2ft d. J=8.4Hz). 7.96 (1ft d. J-l. 6Hz). 8.00 
(lft d. J=6.2Hz). 8.36 (lft d. J=l. 6Hz). 
IR (KBr) : 2928. 1651. 1590. 1537. 1495, 1456. 1429 cm"'. 

mmm 7 6 

is l- [i - (6-^ > i/)\,T $ j b u s v >-4--r m -4- bKDt->^ u y >-4-< ;p * 

5^] -4- (6-^ □ U>-2-X;^~;P) e^s? >-2-*-> 

^J6#J 7 3 t mm ©^feT . 1 - [4- b K D * 1 - (4- 1: U 5 5?— ; W If ^ U 5? >-4- 

-f b^7> ? >-2-^->igiei£o^t)0ici-[i-(6-^>>';i/T5y bus 

20 SfflUT> ifi^i»iiMi*sf; 5: 

'H-NMR (CDC I,) 5: 1.35-1.60 (4ft m). 3.12-3.26 (2ft m). 3.35 (2ft s). 

3. 37-3. 42 (2ft m), 3. 52-3. 57 (2H. m). 3. 83 (2ft s). 3. 96 (2H, br d. J=13. 2Hz). 

4.44 (2ft d. J=5. 4Hz). 5.07 (lft br t. J=5.4Hz), 5. 39 (lft s). 7.31-7.35 (5ft 

m). 7.61 (lft dd. J=8. 8. 1.4Hz), 7.79 (lft dd. J =8. 8. 1. 4Hz). 7.94 (2ft d, 
25 J=8. 4Hz). 7.95 (lft d. J=1.4Hz). 8.15 (lft s). 8.35 (lft d. J=1.4Hz). 

IR (KBr): 3320. 2926. 1645. 1595. 1549. 1495. 1454, 1429 cm-'. 

mmm 7 7 

i - [4- b k □ * 1 - (4- b u $ y v ji * -4- (4- b - 
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^;SS0iJ7 3 tm^(D^mX\6-^ ani-y^u>-2-XJ^-Ai7n V KO*^(3 

'H-NMR (CDCIj) <5 : 1.43-1.65 (4E m), 3. 25-3. 39 (3H. m), 3.40 (2E s). 
3. 54-3. 59 (2H, a), 3.78 (2E s). 4.15 (2E br d. J = 12. 8Hz). 4.60-4.80 (1H. 
or). 5. 50 (IE d. J = 11.0Hz). 5.93 (1H. d. J=16. 6Hz), 6.49 (IE dd. 1=6.2. 
1. 0Hz), 6.78 (IE dd, J=16. 0, 11. OHz). 7.59 (2E d. J=8. 4Hz). 7.76 (2H. d. 
J=8. 4Hz). 8.15 (IE d. J=6. 2Hz). 8.55 (1H. d. J=l. OHz). 
IR (KBr) : 3320, 2928. 1651, 1593. 1539. 1504. 1497. 1429 cof 1 . 

9mm 7 8 

1- (i-7"fc h< $ K-r ;u e ^ 'j y >-4->r ;p*^) -4- [4- (ih-< 5 ^v- jt. — 1 --r 

^ >if >^ jufr - ;u] -2- tf^ ^ ->» y > - jggjfe 
^l&fc] 1 0 tra«o^rffiT,4-[4-(iH— r 5^i/-;p-i-<;u^5 1 ;w^>-e>x;i/ 
;w -1- (t:^ u > ? >-4— r -2- trt 9 j >mm.*m ^xm&mft 

'H-NMR (DMSO-d s ) (5: 1.13 (2ft a). 1.60 (2E m). 1.91 (IE m). 2.24 (3H. s), 

2. 90-3. 40 (8H. m), 3.58 (2E s). 3.85 (IE m), 4.02 (IE ■). 5.43 (2E s).- 

7.22 (IE s). 7.44 (IE s), 7.55 (2E d. J=8. 4Hz). 7.84 (2E d. J =8. 4Hz), 
8.32 (IE s). 8.59 (IE brs), 9.14 (IE brs). 
IR (KBr): 3098. 1636, 1499, 1348. 1165 cm-'. 

nmw 7 9 

4- [4- (1H--Y $ ?V-)\,- 1 f )V * ^ >ir >X )VTis ~ M -1 - [1 - (4- bf U S^) 
^ 0 5?>-4--r;i/*^3-2-hT^7SV >— itM 

4- [4- ( 1 h-< 5 ^ v - )v- 1 -r ;u ^ w ^ >ir > 7. ;u aj> - ;u] - 1 - ( tr ^ u 2? >-4- 
-OM 3^) -2- fcf<^ (209 mg) a d tf'J s?>ifiBJfi (93 
ng) fcMjfcfcinit. ^□□*^>T2[Ej}fcaiU WlSHIl/t.iSilC'f 
yT5;U7JHi— ;P (10ml) 1 3 OtTl 5«rraS*S$-&fc. 

ttLTfSenfcSjt*^ n 1 h 'J O A7jc*g 

- (^^DDpc^> ; 1 0 %7>;e-77k^r**y-ju= 7 : 1) izTit^L 
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[l-(4-t°y ^)h°^U ify-i-Jjls/f-jUl^-tf^iJS > (102 mg) &m^ 0 
&t>tltz 4-C4-(lH-'f ;^y-;hl-f;M^K^>x^t^l/]-l-[l-(4- 
t°U vWtf^y i?>-4-^;Mf;H-2-tX7i?/ >£f^if-/u (5 m i) 
5 4^Jg^^j_^;U^^Jn^.T^L;/-cet^#j^-55iL> mMx-TJls 

X'fc&mm^xm&m&vmmit&fo cio3 mg) s-?§7t„ 

^H-NMR (DMSO-dg) 6 : 1. 10 (2H, m). 1. 65 (2B. m), 3. 00-3. 50 (8H. m). 3. 59 (2H. 
s). 4. 18 (2H, m), 5. 60 (2H. s), 7. 17 (2H, d, J=7. 2Hz), 7. 69 (2H. d. J=8. 4flz), 
7.74 (1H, t, J=1.6flz), 7.84 (1H. t. J=l. 6H2), 7. 88 (2H. d. J=8.4Hz). 8.19 
10 (2H, d, J=7.2Hz), 9.38 (1H, s). 

mmw8 0 

4-(6-^ □ a± 7 ? U >-2-X^-yU)-l-[4-(4- bf U > >?;U]-2- fcf^ 

15 (401 mg) J-)\, (15 ml) K*g«?U 10%/n°5 ^ -7 A£dg (160 mg) £Un 

*^^T4BfH&L<gt#Lfc 0 JS4&*|&£L*:&. &j££MflE©*UT 
n^tittmm^K G-?auj-7?l/y-2-XJl/*—j\,?ni) K (261 mg). m.Wti- 
hU^A (212 mg). S^l?^^ (20 ml). 7jc (20 ml) £2jn;t. ^fiT'3W^ 
#L/c 0 WmJl^-^U f&^Jti&TkT-zfcjfK mk®.mfc\^tz 0 #t>n*:£S&£ 

20 ->i;*y;[/*7A^Pvhr77^ - (^ji^U: = 10 : l) irr 

lt3gfLT^-&M H B a ©Mff:^#J (340 mg) £*§/c 0 

^H-NMR (CDCI3) <5: 3.37 (4H, s), 3.89 (2H. s), 4.60 (2H. s), 7. 27 (2H, d, 
J=8.3Hz). 7.45(2H, d. J=6.2Hz). 8.53(2H. d, J=8. 3Hz). 7. 60 (1H. dd, J =8. 9, 
1.9Hz). 7.79GH. dd. J=8.8. 1. 8Hz). 7. 88-7. 98 (3fl. m), 8. 36 (1H. d, J=l. 6Hz). 
25 8. 66 (2H. d, J=6.2Hz). 

IR (KBr): 1651. 1346. 1167, 964. 696. 588 cm' 1 . 

mmm 8 1 

(S)-3-^>^M4>y f-yU-4-(6-^ PPt7^ U>-2-X;U*— yU)-l-[4-(lH- 
■< X yy-yU-l-^yt/)^s>^;u]-2-b°^5 ^y > 



1 



> 
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(S) -3-^ > •> * 3^U-4- ( t e r t-7 h * )VX - ;u) - 1 - [4- ( 1 H-< = ?V 
-)V-\- UV)^yVM-l-\i^iyj > (477 mg) \Z 4&£:&I£g£&X^;i,jg& 

(is mi) tx^y-;u (5 mi) £jn;L. ifiT i mm&ftvrc. Kfomzmmv. 

^aUCTHF (15 ml). HJX3\>U7=> (0.558 ml). N. N-S^^TS / kT'J v 
> (M&») 6-^OD^-7^1^>-2-x;U7f;x;U^nU K (392 mg) ^tu 

U 7^7 7X^lft^ (216 mg) 

'H-NMR (CDC 1 3 ) 5 : 3. 05 (IE dt. J=12. 0. 3. 0Hz). 3. 18-3. 35 (IE m). 3. 85-3. 98 
(3E m). 4.05 (IE d, J=15. 2Hz). 4.27 (IE dd. J=9. 5. 3.1Hz), 4.42 (2E s). 
4.66 (IE t, J=2. 6Hz). 5.01 (IE d, J=15. 2Hz). 6.98 (2E d. J=8. 6Hz), 7.12 
(2E t. J=8. 6Hz), 7.16-7.33 (7H. m). 7.58 (IE dd. J =8. 9. 2.1Hz). 7.50 (IE 
t. J=1.0Hz). 7.81-7.92 (4E m). 8.41 (IE s). 
IR (KBr): 1651. 1522. 1337, 1161. 698 cm" 1 . 
nt&m 8 2 

(S) -3-^ > y ;U-4- (6-fr □ D j-7 $ U >-l-7s)\,*s-)V) -l-C4- ClH — T 5 ¥V-)V 

(S)-3-^>v?;U-4-(^>vf;U^-^^^;^-;|„)- l _[4_( lH _^ 5 y>y_ ;l ,_ l _^ 
;W^>y>]-5, 6-fk KD-2-^7y/> (479 mg) ©x*/-;U (30 ml) 

mm\zio%/^7^0A^m (200 mg) 7mnwrFimmmv<mfturz. 
m&^b^u mm&MB£m£Lrc. m^mz thf (20 mi), huxws> 

(0.279 ml). N.N-~>*^^T^y fcfU^> (M&§) 6-^DP^7^l/> 
-2-7Jl/*x;i^ o ij K (3l3mg) ^ia^m^x- 5 J^flt^Lfc. S^^/Eii 
SSL, ^S^J(ClSfi]^7K^KU'i7A7K€rlin^.Mx^;H?ffliaiLfec fflfflfS 
£&?0&*&7lcTSfc# L . Lxm*> tlfz®it £ -> U # ^ A * o v 

h?774- (g^X^A) \ZXmmL. T=t)V7TX^(Dmm{t^m (367 mg) 

'H-NMR (CDCl,) (5 : 2. 74-2. 85 (IE m). 2. 97-3. 30 (2H. m). 3. 30 (2H. d. J=6. 0Hz). 
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3.63-3.77 (1H. m). 4.45 OH d. J=14. 8Hz). 4.59 (IR d. J = 14. 8Hz), 4.74 (1H. 
t, J=5. 3Hz). 7.07-7.25 (11R m). 7.48-7.60 (2R m). 7.72 (IH. d. J=8. 8Hz). 
7. 80-7. 88 (3H, m). 8. 23 OR s). 
IR (KBr) : 1649. 1524. 1489. 1331. 1 157. 698 cm-'. 

mmm 8 3 

(s)-4-(6-^dd^-7^1x>-2-^;1/^— ;10-i-C4-(ih--<s^/-;u-i-<;u)^ 
>f^;p]-3 — r vyptf;i/-2-b;^^y j > 

C4-(iH— r 5^y-;i^-i--f;i/)^>i;;u]-5. 6-erh Ko-2-fcT^vV ><Dj^£>D 
fc (s) -4- > ;i~i*x;u) -i-C4-(ih— r = y V— 1 -< M ^ >>? 

6-ft Kn-2-tr^->V >£ffi^T> 7^7 77«0 

'H-NMR (CDC 1 3) <5: l. 07 (3H. d. 1=6. 8Hz). 1.14 (3R d. J=6.8Hz), 2.21-2.40 

(IE m), 2. 98-3.08 (2R m). 3. 48-3. 65 OR m), 3. 76-3. 90 OR m). 4.22-4.33 

(2R m). 4.42 (IE d. J=14. 8Hz). 6.90-7.11 (4R m). 7.18 OR t. J=1.3Rz), 

7.23 OR t, J=l. 1Hz). 7.57 OR dd, J=8. 7. 2.1Hz). 7.77 OR t. J=I.2Hz). 

7.81-7.94 (4H. m). 8.39 (1R s). 

IR (KBr): 1647. 1524. 1337. 1161. 698 cm-'. 

###14 1 

(S)-3-^ >y;i/^v^^;i/-4-(tert-7 P h4 1 ->^;U^-;P)-l-C4-(lH--r$^'/ 
—)V-\-<)V)^yj>)V\-l-^^j-\, 2. 3. 4-rh7h Fabf5v> 
N-tert-y h + ->*;U#-;U-0-^>^;i/-L-tU> 0.48 g), 2. 2-v* h^v'X 
^WU-OH-f 5^/-;i/-l— f)W^>yJl,]75> (1.31 g) hU;U 
(50 ml) mmz. HOBt (842 mg), WSC (1. 05 g) ^^TmA^UX' 2 P# 

P^JtLfe. N.N->-^^;uz$y tfu->*> 054&S) £in*.. jEfc-iftJt#L7c. 
-zm&L. stmizmm Lfz'&z ntcmw; * > u # ^ a ^ □ v h ^ ^ 7 w - 

(gf&X5VU : = 20 : 1) T'MS!L7h. ^bn^^filc^Jcp-hJUx 

>X;i/*>& (856 mg), h;i/X> (60 ml) &1mjL. 30^KiPl»jiS5 Lfc. Jfcft 
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Lito #bn£3£fl!E£->'J#y;^5A^n v h7^7-f — (SKX^JU : ^ 

= 20 : 1) Ttt«U 7^;i/7 7*tt©*Hfl:'&4& (1.14 g) 
'H-NMR (CDClj) 5: 1.46 and 1.50 (total 9ft s). 3. 62-3.86 (IE m). 3.90- 
4.07 (1ft a). 4.39-4.58 (3H. m). 4.90-5.14 (2ft m). 5. 30-5. 50 (1H. m). 
6.31-6.53 (1H. m). 7.11 (2ft d. J=7. 0Hz). 7.17-7.22 (2H; m). 7. 24-7.37 (7ft 
m). 7.76 OH. s). 

IR (KBr): 1705, 1680. 1524. 1670. 1125 cnf'. 
##014 2 

(S) -3-^ > f^;U^-^ ^ * 5^-4- ( t er t -7 ;U) - 1 - [4- ( IH—f 5 

(S) -3-^ > i?)l**r -> j* 3VU-4- ( t er t -7 h 3? JU#x;U) - 1 - [4- ( 1 H--f 5 ^7 

-;p-i--r;u)^>>f;p]-2-^-^y-i. 2. 3. 4-fh7t Hotf^^> (1. 13 g) * 
x^y-;k(80mi) \Q%;^Wi±mm (1 g) *joa» ^EEitTtS 

fcfi7^7 7*tt©3EH{fc*4& 0. 02g) 

'H-NMR (CDClj) <5: 1.46 Oft s). 3.08-3.23 (1ft m). 3.30-4.35 (7H. m). 4.54 
(2ft s). 4.55-4.80 (lft m), 5.15-5.43 (1ft m), 7.07 (2ft d, J=8. 4Hr), 7.20 
(2ft s). 7. 26-7. 40. (7ft m). 7.79 (1ft s). 
IR (KBr): 1698. 1655. 1524. 1414. 1167 cm- 1 . 
#%01J4 3 

(s)-3-^>y;u-4-(^>>?;u^->^;^x;u)-i-[4-(iH--r a^7-;u-i--r 

)V)1>Zf)V\-l-**V-\. 2. 3. 4-^h7b Hakf^>?> 

2. 2- y * b * f>X^;U [4- ( 1 H— f ^ )V- 1 -< ;u) ^ > 7 5 > ^ T *s 

'H-NMR (CDC I,) <5: 2.91-3.10 (2ft m). 4.43-5. 23 (5ft m). 5.29-5.64 (1ft m). 
6.17-6.48 (1H. m). 7.05-7.40 (16H. m). 7.84 (1H, s). 
IR (KBr): 1713. 1678. 1524. 1445. 1420. 1304 cnf'. 
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##0H 4 

(S) -4- > -l-[4-(lH — T ^ ?"J—)V-\-< )V) ^ > VM - 

5 +->x^;w[4-(ih-< fjW^>y;H7 5 >£ffl^Ta*£7^;u:7 

'H-NMR (CDC1 3 ) <5 : 0.86-1.06 (6R a). 1.90-2. 20 (1R m). 4.48-4.84 (3R m). 
5.17-5.23 (2H, a). 5.48-5.67 (1R m). 6.29-6.48 (1R m), 7.21 (1R s). 7.27 
(1R s). 7.37 (9R s). 7.85 (IE s). 
10 IR(KBr): 1709, 1680. 1524. 1420, 1399. 1277. 1256 cm-'. 
###14 5 

4-[ (E) -2- (4-^aD7i —)V) if-M;^-^) -1- (4— >T y ^ >SW) -2- fcT 

15 (E)-2-(4-^ □ d 7xrjwxf-;i/7;^;^D 'j k^^t, 

'H-NMR CCDCI3) (5: 3.36-3.44 (2R m). 3.45-3. 53 (2R m), 3.97 (2R s). 4.66 

(2R s). 6.64 (1R d. J-15. 6Hz). 7.36 (2H. d. J=8. 1Hz). 7.43 (4R s), 7.50 
(1R d. J=15. 6Hz), 7.62 (2H. d, J=8. 1Hz). 
20 ###14 6 

1 - (4-> 7 J ^ > *?M -4- (4- \z~)l<^ >1f > 7. ;Ux}s _ ;P) -2- bf ^ 7 >* J > 

4-t*-;u^>-fe*>x;P7}x-;u^au K£/bht\ *H6ifetao*ia<fc:^»€»fc. 

'H-NMR (CDC 1 3) 5: 3.32 (4H. s), 3.81 (2H, s). 4.60 (2R s). 5.50 (1R d. 
25 J=11.0Hz), 5.92 (1R d. J=17. 7Hz). 6.72 (1R dd. J=17. 7. U.OHz). 7.30 (2R 
d. J=8. 2Hz). 7.54-7.65 (4R m), 7.75 (2R d. J=8. 4Hz). 
###]4 7 

4- (6-^ a □ -y 7 ^ u >-2-x - ;u) - 1 - (s— > 7v -2- e u ^ -2-kf ^ 

7V/ > 
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;U)-l-(5->7/-2-tf'J vV >S»fc; 

*H-NMR (CDC 1 3) 5: 1.48 (9ft s). 3. 46-3.54 (2ft in). 3.64-3. 72 (2ft m). 4.16 
(2ft s). 4.76 (2ft s). 7.46 (1H. d. J=8. 2Hz), 7.95 (1ft dd. J=8. 2. 2. 2Hz). 
8.82 (1ft d. J =2. 2Hz). 

##0<J1 ltHMffiT. 4-(tert-yh^r->*;P7Kz:;W-l-(5-5/Ty-2-bfU 

l H-NMR (CDCI3) <5: 3.38-3.47 (2ft m), 3.58-3.65 (2ft m). 3.84 (2ft s). 4.67 
(2ft s), 7.37 (Ift d. J=8. 1Hz). 7.62 (1ft dd, J=8. 9. • 1. 9Hz), 7.79 (1ft dd, 
J=8. 7. 1. 9Hz). 7.85-7.98 (4ft m). 8.36 (1ft s). 8.71-8.74 (1ft m). 
#5*0i|4 8 

4-(6-^n a^-7^1^>-2-7>;U^-;i/)-l-(7->-7y-2-^-75 1 ;U^5 1 Jl/)-2-h!^ 

> 

###14 7 £H#©;&8tT, 4-(tert-^h^v^;^-;u)-2-tT^^->V><h2- 

^H-NMR (CDCI3) (5 : 3.37 (4ft m), 3.90 (2ft s). 4.72 (2ft s), 7.44 (1ft dd, 
J=8. 4. 1.6Hz). 7. 56-7. 65 (2ft m). 7. 68' Oft s) 7.75-7.82 (2ft m), 7. 83-7.96 
(4ft m). 8. 15 (1ft s). 8. 34 (1ft s). 
#%094 9 

4-(7-^nD-2H-^>Vbr7>-3-7>;i/^-;U)-l-(4-->7/^>v;P)-2-tf^^ 
>V> 

l-(4-^7y^>5W-2-£^7$V>Sfflk!tt (3.85g) *5«fctf HJXfMUy^ 
> (12. 5ml)<7)v^Dn^^> (50ml) 2-^oox^>7Mr;^o 
UK (4. 08 g) ©v^ o d > (10 ml) JgifcfcO'CTiRTU -fO&O'CTM 

%ft (MgS04) S&»f8Ufc. »$yiJAyM7Ai7D?^77^- (g^sg 

x^;t/) fcttU*sfe*£il<z> i-(4->zy<:>>';i/)-4-t:-;i/^;^-;u-2-tf^ 
>(3. 15 g) 
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'H-NMR (CDC 1 3) <5: 3. 35-3.49 (4R m). 3.92 (2R s), 4.67 (2R s), 6.15 (1H, 
dd. J=8. 6. 1.0Hz). 6.34 (1R dd. J=16. 4. 1. OHz), 6.46 (1H. dd, J = 1 6. 4. 8. 6Hz). 
7.38 (2E d. J=8. 7Hz). 7.66 (2R d. J=8. 7Hz). 

l-(4->7y^>yJW-4-h'z;i/7J^Jk2-tf^7yy> (1. 53 g) , 4-^ O 
□ IfU^T^xt: K (0. 94 g) <D teri-7?S-jl, (20 ml) mmz, tert-^ 
h^^U^A (187 mg) €:SPX.T4 BPalilfift^-e-feo Kfom*M&mmLfz'&, 

^ftHVr^^T± h>-x^/-;UTi5fc?£U ^^^(D^Mit^ (0.88 

g) £#fc. 

2 H-NMR (CDC 1 3) 6 : 3. 35-3. 45 (2R m). 3. 50-3. 60 (2R m). 3. 98 (2R s). 4. 67 
(2R s). 4. 87 (1R d, J=l. 6Hz). 6. 93 (1R d, J=l. 8Hz), 7. 00 (1R dd. J=8. 2. 
1. 8Hz). 7.14 (2R d, J=8. 2Hz), 7.30 (1R s). 7.37 (2R d. J=8. 4Hz), 7.64 (2R 
d. J=8. 4Hz). 
##{SJ5 O 

4- (5-^ □ d ^ > 7 >-2-Xfr* - )V) -1 - (4- ->T 7 ^ >VM -2-fcf ^ 7 V / 
> 

i-a-^7y^>^ji)-2-b:^^/>m.mm. (3.78g) jBi^Hux^Ts 

> (6. 27mi)<^>f^DD^^> (50ml) ^i:, ^ o o*^ >tju*-;i^ □ ij 

F (2. 68 g)<Di^nn*;?> (10 ml) 0 "CTif&T L, ^CD&OXTlBt 

(MgS0 4 ) '&mmLtz. ^i$yWir;W7A^D?h^7^- 

>:Mxt c ;p=i : 2) k:#u Ss^so 4-^oo^^;ux;^-;p-i-(4- 

y7y^>y»-2-^ 7 ->7> (4.01 g) 

'h-NMR (CDC 1 3) 6 : 3.38 (2R t. J=5. 3Hz). 3.73 (2R t. J=5. 3Hz). 4.20 (2R 
s). 4.57 (2R s). 4.67 (2R s). 7.38 (1R d. J=8. 1Hz), 7.65 (IR d. J=8. 1Hz). 

4- ^oD^5 1 ;i'X;P7Kx;p-i-(4-vZ7^>->-;u)-2-tf^7>'V> (3. 20 g) , 

5- i7 0D-9-U^7;Uxt H (2. 29 gh mMtl U ^ A (1. 48 g) . 3->{k^iJ^A 
(1.62g) &&Xf DMF(80ml) <Dzg3-#}£ 8 0 "CT 2 B fBJ«#Lfc. £jSi££MEE 

i£lfcL£:&, ^^x^;u^iax.. 7 K. iS*P:fei&*-ei5fc#u m& (Mgso 4 ) &i£*g 
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1:1) IC#U MfitSAOSflM^tt (384 mg) 

! H-NMR (CDC1 3 ) 6 : 3.33-3.41 (2H. m). 3. 55-3.63 (2ft m). 4.07 (2H. s). 4.61 
(2ft s), 7.30 (2ft d. J=8. 2Hz), 7.39 (1ft s). 7.47-7.49 (2H. m). 7.58 (2H. 
d. J=8. 2Hz). 7. 68-7. 72 (1H. n). 
5 1 

4- [4- CN- ( t er 1-7 b * •>£ ;Uzft ~ ;U) -If- (4- b° U vUU) T 5. S * ^ >jf 
^t-M-l-(4->7/^>y;i/)-2-^7->V > 

4-[N-(tert-y h^->7b;U#n;p)7'5y] tf'J> ? > (971 mg) CODMF (20 ml) 
IC. TK^Yb^- h U r>A (200 mg) £in>L, ^iST: 1 l-(4-->Z7 
^>V)V)-i-\f.^3V; «fc 4- ( ^ □ ^ * ^; w ^ >i? > ^ - ;u 

*ny H*«v>T*#«6tra«oarffiT?»& 4-[4-(yo^E^^;i/)^>-tf>^ 
;u^-ju]-i-(4->Ty^>->*;i/)-2-e^^>7y > (i.79g) odmfoobD 

^7Y- (SS!Xf;k^^y-;i,= 9 0 : 1 0) KtfU ifi7^7 7 7 
ttoaift^* (734 mg) 

! H-NMR (CDC 1 3) 5: 1.47 (9ft s). 3.25-3.40 (4ft m), 3. 79 (2ft s). 4.61 (2ft 
s), 5.01 (2ft s). 7.18 (2ft d. J=6. 2Hz). 7. 32 (2ft d. J=8.4Hz). 7. 42 (2ft 
d. J=8. 2Hz). 7.63 (2ft d. J=8. 4Hz). 7.76 (2ft d. J=8. 2Hz). 8.50 (2H. d, 
J=6. 2Hz). 
#%#J 5 2 

I - [ 1 - ( t er t- ^ h ^ ->;ft )\,t$-)V) -4- bf^ U ~J)V\ -4- (6-^7 □ p j- 7 $ U >-2-X 

N-(6-^OD 7 ^7^^>-2-X;U^-;U)x^U>> ? T.5> (4.51 g) i l-Cter t- 
^h*>-7j;i^-;P)-4-fcf^U K> (2. 59 g) CDTHF (110 ml) igJfclcM 0.48 
ml) £inAMT3 0$*|BHt#L&. h U 7-fe K=^zlc*fl:*£3tf- h U 
(2. 86 g) *fllx.$Sta[tB77 5l^raaU^L&. SiS*&«BEi(|iBfLfc^. Mx 
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VXD l-(tert-^K4 1 >'^;P^-;U)-4-[N-[2-[N-(6-^DD^-7^ U>-2-7.)V^ 
-JW7Sy]x^W75y]e^'Jy> (5. 78 g) l-(tert-y b^fti 

)V# - )V) -4- [N- [2- [N- (6-^ □ □ j- 7 9 V >-2-7JU tfc ~ JU) 7 5/] JL^ )V] 7 5 
S]W)zs> (468 mg) £TEF (10 ml) IZjgfl?U 0 u U7±^)V 

(136 mg) ©THF (1 ml) i§&£fSTU O^thUxWiy (152 mg) <D 
THF (1 ml) jg^^iPxfe. Ot:-Tr2^f B m^U^. 1, 8-v?71f □ 
[5. 4. 0]-7-C7>^ir> (457 mg) ©THF (1 ml) DMF (5 ml) £AD>LT^Zg. 

TkTSfc&U ^^SSbfe. M^X^/-;UTMSYb^ii-, ^MltS®} (366 
mg) 

*H-NMR (CDC 1 3) <5: 1.44 (9R s), 1.40-1.56 (4H. m). 2. 64-2. 83 (2H, m). 
3.27-3.48 (4R m). 3.79 (2R s). 4.09-4. 26 (2E m), 4.43-4.65 (2H. m). 7.61 
(1R dd, J=8. 9. 1. 9Hz). 7.79 (IE dd. J =8. 8. 1. 8Hz). 7.90-7.97 (3E m). 8.35 
(IE s). 
#s£-0>J 5 3 

4-(6-^Da^-7^U>-2-7,;U^-Jl.)-l-Cl-(tert-^h^'>^;^-;U)-3-br 

p »j v-;i/^^;u]-2-b!^7 > 

27t l^ilW^ffiT, t r ans-4- (1 - 1 er t -7 h =¥ isfi JUtf zz )17 5 / ) > 5 n 
^■y">-l-f Jk**' /— ;U©*»fo 9 tl-dert-^ h^^^j;^-^) u £/> 
-z-ffrXfs-fr&m^T. ^Ulie^cD 4-^>^;u^>-*;u^-;i,-i- 
[l-dert-^h^v^Jl/^-jW-s-fcfaU^-^y^u]-!, 2, 3. 4-rh7t Kn 
tT7^>-2-^->^f#^ 0 

'H-NMR (CDCI3) 6 : I. 45 (9R s). 1. 50-1. 70 (IH. m). I. 85-2.08 (IE m), 
2.40-2. 60 (IH. m). 2. 92-3. 15 (IE m). 3. 20-3. 80 (5H, m). 4.32 (2R s). 5.22 
(2R s), 5.40-5.58 (IE m). 6.19-6.50 (IE m). 7.38 (5E m). 
###11 8 tmm<Djj&-C. 4-^>>?;U^->*;u^-;U-l-[l-(tert-yh^-> 
tl)l$.-)l)-Z-\dUVz;-)\,*3 L M-\. 2. 3. 4-fh7k Hnf5> ? >-2-^->^ 

'H-NMR (CDCI3) <5: 1.45 (9E s). 1.47-1.65 (IH. m), 1.72-1.97 (IE m). 
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2.32-2.56 (1H. m). 2.86-3.62 (I0H. m). 3.77 (2H. s). 7.61 (1H. dd, J =8. 9. 
1.9Hz). 7.79 (1H. dd. J=8. 7. 1. 7Hz), 7.91-7.98 (3ft m). 8.36 (IH. s). 
5 4 

4-(3-ya^^>if>x;U^-;U)-l-ri-(tert-^h^i>^Jl/^-;U)-4-b:^U-^ 

l-[l-(tert-y Y^ti)^—)V)-K-\i^)V)V^M-l-\i^V J > (1. 19 
g) . mM±hV*yA (848 mg), H&Xf^U (40 ml). if. (20 ml) (D^^Z 3- 
ya^>^>xj^-)V^aV H (l.02g)£Jn;L, 

^□Vh^77^- ('\^-y-> : imx3MU =1:2) fCtfU ^fe^ H CDSH 
Yt^-^I (1. 05 g) £#£io 

J H-NMR (CDC 1 3) <J: 1. 00-1.28 (2ft m). 1.44 (9ft s), 1.43-1. 62 (2ft m). 
1. 70-1.93 (lft m). 2. 55-2.75 (2ft m). 3.10-3.50 (6ft m). 3.74 (2ft s). 
4.00-4.18 <2ft m). 7.41-7.52 (1H. m). 7.70-7.82 (2ft m), 7.94 (1ft t. 
J=l. 8Hz). 
5 5 

l-[l-(tert -y ht^Mzjl,)-4-^'JyJM^]-4-[4-[(E)-2-^aDX 

4-[4-(^n^^5 i ;W^>ir*>x;u^-;u]-i-Ci-(tert-^h^i>^;^-;u)-4- 
V.^)=J)V^M-1-M^VJ > (2. 85 g) ODMF (30 ml) i&mzmWL*VOA 
(1. 58g) £*n*., 6 01CT'4B#R3i£#L£:o S^€:®JE^b7t^ WfWtJi?- 

;U (50 ml) Kigfl?U ^MJr>A* h*->K(2 ;-)Vmm. 290 mg) 

g§*0:£i&7kT'iSfc#U (MgS0 4 ) '&m&Lfz 0 *ffliLfe^^^x-x;Hr 
ift#U fcfiigilo i-[i-(tert-7'K^i/^;U3j?x;U)-4-kr^'J> 7 ;U^^;H-4- 
[4-(t Ko^->^^;p)^>if>7.;i/7^x;u]-2-e^^> ; / v<z) (2. 02 g) £f# 

'H-NMR (CDC 1 3) <5: 0.95-1. 20 (2H. m). 1.44 (9H. s). 1.38-1.58 (2H. m). 
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1.65-1. 90 OR m). 2. 25-2. 75 (3R m). 3.10-3.47 (6H, m). 3.72 (2H. s). 
3.95-4.15 (2a in), 4.82 (2H, d, J =4. 8Hz), 7.57 (2H. d. J=8. 5Hz). 7.77 (2H. 
d. J=8. 5Hz). 

mt**-*)-0)l< (0.70 ml) <Di?#nn*?> (60 ml) »»K:-7 0t:T^^ 
;P^;i^*:^->K (0.85 ml) <D-J5uu*?> (10 ml) 'MW.&ffiThfr. 1 0# 
«.l-[l-(tert-y h + >'/j;Us|5-JU)-4-tr^»J v^l/*9Ml/|-4-[4-(fc: h'D + y/ 

^;W^>-fe*>x;u^-;u]-2-tr^^f/y >co (i.87g) ©->-/;od^/ (20 

ml) *»*«TL,-6 5*ClWaTll^MaWLfc. hUX^;PT5> (2.79ml) 
Sim*. - 6 0^6- 3 Ot:-p$e.t 2«rMSO^Lfc. KJSttS5>£nm** 

"Ctfc&U Mfe^s»i-[i-(tert-^'h4 i ->*;p^x;u)-4-e^u> ! ;u^^;u]- 

4-[4-^;i/$;^>if>^;p^-;u]-2-tr^^^y > (2. 02 g) 

! H-NMR (CDC 1 3) <S: 1.00-1.30 (2H. m). 1.44 (9E s). 1. 45-1. 60 (2H, m), 

1. 70-1.95 (IE m). 2.53-2.73 (2a a). 3.12-3.50 (6H, a). 3.76 (2a s). 

3.98-4.18 (2a m), 7. 98 (2a d, J =8. 5Hz), 8.10 (2a d, J=8. 5Hz). 10.14 (ia 

s). 

mfcirnAim (737 mg) ©THF(lOml) S»jK(c, l-[l-(tert-^ b + isjJJVtf 

— ; W -4- tr^u >?;i/pt ^;u] -4- [4-*;p 5 >-tf >x ;i^x;i/| -2- tf ^ 7 s> / 

> (466 mg) t^ODj^M (0.160 ml) <DTHF (7 ml) *g*££i[l*_, 1 ftlHMmMt 

JU = 1 : 2) KtfL, ag&ttA03gjBfcS<ft (235 m g) 
*B-NMR (CDCI3) <5: 0.97-1.30 (2a a). 1.44 (9a s). 1.35-1. 57 (2a m). 
1.66-1.89 (ia m). 2.55-2. 73 (2a m). 3.08-3.48 (6a m). 3.71 (2a s). 
3.99-4.16 (2a m). 6.82 (2H. d. J=13. 8Hz). 6.90 (ia d. J=13. 8Hz). 7.48 (2a 
d. J=8. 6Hz). 7. 75 (2H. d. J=8. 6Hz). 
5 6 

l-(tert-y h^->^;i/^-JU)-4-> h^->-4-e^'j >?>;ft;p#:7;u^fc K 



WO 99/40075 PCT/JP99/00470 

139 

6-(lerl-^h^->^;U^-;U)-l-^-^-y--6-T1fXtfP[2. 5] (17.5 g) 

<D*?S— )[, (250 ml) &&lCp-h;UX>;^*>&*fn#J (285 mg) zm*.. 

^k^i±,M-fe@#:(Z)l-(tert-y H^>-*;U^-;W-4->. N^5>-4- tf^ 'J 

o. 32 g) 

^H-NMR (CDC 1 3) 6: 1.46 (9E s). 1.30-1.87 (4R m). 3.05-3.23 (2H. m), 3.24 
(3ft s). 3.51 (2R d. J=6. 0Hz). 3. 68-3.83 (2R m). 

Mt^-tHJ (4.36ml) ©yi70D^^> (220 ml) mt&iz- 7 0 "Cl!:/^ 5 1 
;U7JU3M^> K (5.32 ml) ©5?4?pcr*^> (20 ml) m&&ffiTLfz. 30^ 
^,l-(tert-^h^i/*;i/^-;i/)-4-^ h^-4-fcf^U V>*9 J— )V<7) (6. 13 
g) Oy^on^^> (60 ml) SttSWTU -6 5^1:1^^^. 
hUX^7S> (17.4ml) £2ra*, - 6 0 *C*» 6 0 S {C 2 B*WiI#Lfc. 

*7A^07h^77^- (^+-y-> : mm^Jl= 3 : l) fCtfU SSfiSte 
<&&m<k'£m (6. 32 g) 

l E-m (CDCI3) 5: 1.46 (9ft s), 1.65-1. 80 (4ft m). 3.10-3.27 <2R m). 3. 32 
(3ft s), 3.71-3.88 (2R m). 9.57 (1ft s). 
##0»J 5 7 

4-^>y;u^^^j^-;u-l-Ci-(tert-y h^^;p^-;i/)-4-^ h^->-4- 
i^^'Jy;M^]-2-^7y/> 

l-(^>v?;U^-^v7j;U^n;U)x^P>>?^5> (1. 94 g) £ l-(tert-?>^ 
~>#;i^-;u)-4-* K^->-4-f^»j >?>7j;^7;i/T ; t K (2. 43 g) othf (50 

ml) SfKtcm (0. 572 ml) £JnAMT 1 P£|SMIHiLfc. h U T-fe h^v'** 
fc*tf*:*-HJ?A (2. 12 g) £JD*MT?£SK:4l5MJW£Lfc. SJiSiftfcSIs 

£gfc&X3MU (40 ml) <hTHF (20 ml) fC^L. b'JX^;U75> (2.09 ml) 
SUPA.^^TOTClCT^fci? (0.796 ml) <DmMJL^)\, (5 ml)' 
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S£®X3MU= 1:1-0:1) CT»«U mtlfzT^JUy 7 XVtM (3. 81 g) 
£DMF(50ml) MTT**ft±h'J^A (306 m g) 5riP^T^i& 

W^.-SSIWHI : 2) ^f6y7 7^©m^ft (2. 84 g) 

J H-NMR (CDC 1 3) 6: 1.30-1.80 (4H. m). 1.45 (9H. s). 3.00-3.20 (2E m). 3.22 

(3H s). 3. 35-3.90 (8H, m). 4.18 (2H, s), 5.16 (2H, s). 7.36 (5E m). 
5 8 

l-[l-(tert-^ h^j>^;^-;P)-4-^ ^;U>5 1 ;P]-4-(6-^7 □ 

□ ^-7^^>-2-x;u7^- ^-z-bf^^v^y > 

###11 St^^ftt, 4-^>>?;U^ir->?j;U/^r:;U-l-[(i-tert-y K^i^ 
7J - h * 5^-4- tf ^ U J W ^ -2- fcf ^ 7 V J > £/8 ^TJl&fitt 

^H-NMR (CDC 1 3) <5: 1.25-1.70 (4E m). 1.42 (9H. s). 2.94-3.13 (2H. m), 3.17 
(3H s), 3.30-3.82 (8E m). 3.79 (2H. s), 7.60 (IE dd. J =8. 8, 2.0Hz). 7. 79 
(1H, dd. J=8. 6. 1. 8Hz). 7. 90-7.98 (3H. m). 8.35 (IE d. J=l. 8Hz); 
5 9 

4-^ > V)V**c js*> )Vi£-)V- 1 - [l - ( t er t -7 V ->7J )Vt$—)V) -4-*?>XJlfc 
7-4-b:^'J z/)V*^M-\. 2. 3. 4-5^ b Hn bf 7> ? >-2-^-> 
^.^;U-i-^>>?;U-4-^^>^;U*:-;P75 / fcf^ij > 7 > (2. 97 g) t 

N-(2. 2-^Xh^->x^;U)-Z-^U->> (3. 90 g) CDZir hzi h U ;U (50 ml) m 

&KWSC (2. 30 g) £Jn;LTgiST£#L£:„ £i£&£igi$gLT^sn£lS&fe:, 
^X^;U*3ct^7jc$rinx.T7i-E$-li. £t|c, m#7jc. ^X>&7jcjg^ 

7^^- «IfA:^^y-JN95 : 5) JZT^gJLT, >;/ T^ODI- 
>7JU*x;U75 7 tf^'Jv^ (4.44g) ^ff/c . l-^>>MU-4-[N-[N-(2, 2- 
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'Ji/> (3.49 g)^l,2-y^DDX^> (90 mi) CJgfiPS-fr, p-HH>;uU* 
>M6*fttt (1. 10 g) £Jra;iT8 0*CT?6ll*ffla#Lfc. £j£i££MJBEigi&&Lfc 

>-2-^-> (2. 02 g) 

^H-NMR (CDC 1 3) <5 : 1.80-1.90 (4a m). 2. 27-2. 44 (2E m). 2. 55-2. 70 (2H. m). 
3.05 (3R s). 3. 51 (2a s), 3.91 (2a s). 4.31 (2a s). 5.20 (2a s), 5.87-6.02 
(ia m), 6.31-6.49 (ia m), 7.20-7.42 (10a m). . 

4-^ > is)VJr*r ->7J ;i/z^ ~ - (1 > vUU-4-j* $ j}n - )VT 5 y-4-e^ 
Uy;Wf;W-l, 2, 3, 4-^h^t Knt!5^>-2-^->a 97 g)01. 
X^> (20ml) ^IC^OD^KI-^OPX^ (0.432 ml) £2l0X.* 8 0tT 
1 5a-MJKj*Lfc. SJ6«*««LT»&nfca2ftK:^^/-;p (0.20ml) 
>LT8 0rT3 0»W««sLfc. S*I£x^;U (20ml) , & 

faSW* (20 ml) , —MMiS- lev 1-7^)1, (1. 00 g) £7JD*TMT8B£Lfc. 
tiiS^Kl/, ttfDftSfcKTifeiJK ttJftfMMgLfc. »B*t->U*m7 
Ai7D?F^77^- C^^-y- > : 98x^1/ = 1 : 2) (C#U 7^1/7 77. 
tt<Dg|jgft£-#> (1. 28 g) £*§7c. 

*H-NMR (CDCI3) 6 : 1.45 Oa s). 1. 70-1. 93 (4a m). 3.07 (3a s). 3.20-3.40 
(2a m), 3.62-3.80 (2a m). 3.91 (2a brs). 4.32 (2a s). 4.25-4.40 (1ft m). 
5.21 (2a s). 5.87-6.03 (1H. m). 6.33-6.51 (lft m), 7.38 (5H, m). 
###16 0 

M -4- (6- ^ □ □ -j- 7 ? u y-2-7. jiits- m -2- 7 y y > 

7J ;U#x;U) -4-* * >x 5 y -4- y y )l * - 1 , 2. 3. 4-r- h 5 
t h'ae7y>2-t>^UT, 7^7 7 ^tf^Hfl;^ 
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! H-NMR (CDC 1 3) <5: 1.44 (9H. s). 1.60-1.90 (4H. m). 3. 04 (3H. s). 3.15-3.90 
(12H. m). 4.35 (1H, s). 7.60 (1H. dd, J =8. 7, 2.1Hz). 7.80 (1H, dd. J=8. 8. 
1. 8H2). 7.90-8.00 (3R m), 8.36 (1H. d. J=l. 6Hz). 
6 1 

l-[l-(tert-y h*->fi )[,■#- yx)Ufc- )ls7 S. 7-4-bT^U zs)V*?- 
)V\ -4- (7-^DD -2H-^ > V \± =7 y-%-7s <ft - )V) -l-\L^V jy 

4-^>v;u^^f>*;^-jwi-[i-(tert-^ r h + ->^;p#-;u)-4-^^>7.;u* 
-;U75y-4-tf^U v;M3MH-l. 2. 3. 4-rh7t Hot7y>-2-t> (1. 20 
g) £X^/ — )V (20 ml) iZMML. 10%/t^v^A^^ (240 eg) £JP;t. * 

mt&*~y?nn*?> (30 ml) l~ig^£-fr£: 0 N-X^^-f V^D > 
(0. 600 ml)£;&P*.;£^ 2k#Tk:T7-;7 □ a-4H-i-^y^>V^7 >-3-7JU 
*-^D'JH (961mg) C^on^^> (15ml) ls-?-OtJDX 0 tT 

fc^x'j*y;^7Ai'Dyh^77>f- (TOx^) izxmmLtz. m 

ZtltcT^JlyTXyt® (1.01 g) <D*5>;— )V/V8$ (1:1, 40 ml) 
T*^k*^^ K 'J C>A (91mg) €rSflX;0 , CT2^^iL^:o SJi&^®SI 

^^L^io ^&£&*gLT?#£*l£:^£rHF (20 ml) MJX^ 
;i/T5> (1.60ml) 5rSP^.,Ot?ViT0 < C}CTigfk^^>x;U7}s-Jl, (0.267 ml) 
<£THF*§& (3 ml) £iJ0;^&T-l!fc&#Lfco £JS^K@E®SX3MU£;DP;L. 5% 

;^7A^DTh^77^- (Mx^;u) izTmmisTT^jisyrxvuD&m 

<t^m (765 mg) £*#7c. 

'H-NMR (CDC 1 3) 5: 1.45 (9H, s), 1.68-1.90 (4H, m), 3.06 (3H. s). 3.22-3.40 
(2H. m). 3. 50-3. 90 (8H. m). 3.96 (2H, s), 4.48 (1H. s). 4.89 (2H. s). 6.93 
(IE d. J=1.9Hz). 7.01 (1H. dd. 1=8.1. 1. 9Hz). 7.16 (1H. d. J=8. 1Hz). 7.30 
(1H. s). 
&%M 6 2 



WO 99/40075 PCT/JP99/00470 

143 

l-(tert-7 h3F'>X)l<#- ;U)-4-[4-(6-? □ n-2-j-7&\s>Z)\,jfr-M-2-?t 

4-7 5 J ( ter t-7* h * frtf - )V) -f V - ^zi 3^ ( er l-y^JU 

(9.8 g) <h N-fU-vIh + vIf^-Z-^'J-^ (9.76 g) OT-feh-hU^ 
(100 ml) jg&lClWSC (6. 33 g) &JDATMT7«r|BiaH$'Lfc. £jS»s£Ji*§U 
TibtifclSl:. »ax?;U;fe«fctf*£;bnAT#ES-e\ t««S*..If7K, 

*x>k#»«, **ft*Tftt*L, Kift%i«L^. »stifcaat*->u*y;p 

#^A^D^ h^y^f — (>\*tf> : IHRx^;U= 1 : 1) ICTmMbT, -> 
7 V Zftk<D\ - ( t er t- 7 h 4=- JUtfx;U) -4- [N- [N- (2, 2- >>X h * ->X^ JU) -Z- 
^'J'>JW7S/^f;W-f yx^3^>gtert-7>;i/ (12.1 g) . lr- 

(tert-y h^->^;P^-;U)-4-[N-CN-(2. 2-^X H^X^W-Z-^U yJ|/]7S 
y^^W-f yx^3^>ttlert-^;P (12. 0g)£h;UX> (180 ml) IcjgflFS 
i*\ p-h;PX>^;U^>^7K?P^ (270 mg) £Jn*.Tl 1 0 "CT? 6 ^rMlimU^.. 

l)CTII«l/TO 4-^>i?;u^->A;i/ii?-;i/-i-[i, 4-fc*7. (tert-7>=£-># 
;^-;p)-4-^^U s?jm?;W-I. 2. 3. <-f h5k Kn tf^> f >-2-^-> (5. 12 
g) *»fc. 

1 H— NMR (CDC 1 3) 6 : 1.20-1.50 (21 m). 1.44. (9H. s). 1.46.(91 s). 1.90-2.10 
(2ft m). 2. 73-2. 95 (2ft m). 3.63 (2ft br), 3.83-4.06 (2ft m). 4.30 (2ft s). 
5.21 (2ft s). 5. 39-5. 55 (Ift m), 6.23-6.44 (1ft m). 7.37 (5ft m). 

8 iPiO^T, 4-^>> f ;!/^-4 i ->*JU7}f-;p-i-[i, 4-t*X(tert-y 
h*S>#;i/ztfx;W-4-l^y ^;i/*3^P]-l. 2. 3. 4-^K^fc: Ko f^v>-2-^- 

> (5. 10 g) ^1^X7^777^ 1-Cl, 4-fc**(tert-y h^>#;l^X 

;u) >>;u* -4- (6-£ a □ ^- 7 5 \s >-2-x;u*x;u) -2- m^vs 

> (4. 21 g) 

] H-NMR (CDC 1 3). 6 : 1.25-1.50 (2ft m), 1.42 Oft s). 1.44 (9H, s). 1.80-2.00 
(2ft m). 2.68-2. 90 (2ft m), 3. 26-3.70 (6ft m). 3.77 (2H. s). 3.70-4.00 (2H. 
m). 7.61 (1ft dd. J =8. 9. 1. 9Hz). 7.78 (1ft dd. J =8. 6. 1. 8Hz). 7.91-7.98 (3H. 
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m). 8. 34 (1H. d, J=l. 4Hz). 

1-[1, 4-t'7>(tert-^'h^v'^7JU7K-;W-4-tr^iJ is)V*J-)\A-A-(!a->7 uu±7 
^l/>-2-7J^-;U)-2-t^5>V > (3.11 g) <Dh)lJL> (15 ml) mt&iZ h 
*)7)V*nfm. (10 ml) &m?L. SfflT?2«rlBJ^«^Ufc. U 
5 fctlfeSatfCTHF (20 ml) , 7k (20 ml) . Mth'JOA (1. 59 g) , -#HS>? 
-tert-^^U (2. 18 g) ^Jll^T§igT2^^Ij$Lfc. K^Stt*«JEiBHBL 

Lfc^a^x— ft&ftilO&jBfc'^tt (2. 26 g) *f»fc. 

10 'h-NMR (CDC 1 3) 6: 1.20-1.50 (2H. m). 1.44 (9H. s). 1.90-2.08 (2H. m). 

2.65-2.95 (2H. m). 3.30-3.70 (6H. m), 3.75-4.10 (2H. m). 3.82 (2H, s). 7.58 
(IE dd, J=8. 8. 2.0Hz). 7.80 (IE dd, J=8. 6. 1. 6Hz). 7.86-8. 00 (3a m), 8.39 
(IE s). 
6 3 

is i-[4-^>^ju^^->^;uzKx;uy$y-i-(tert-yh^->^;u^-;u)-4-bf^'J 
V)V^M -4- (6-^7 q □ ^ ^ ^ >-2-x;u^x;i/) -2- tr^ 7 ^ y > 
l - (t er 1-7 h ^ ->#;M*x;iO -4- [4- (6-^ □ u-2-j- y ? >tju*x;1/) -l-Jr 
*V-\-¥^7i?-)V*T)V]^V-^nj->m (5. 66 g) C9h;UX> (100 ml) 
»RKH;x^-;U7'5> (1.67 ml) . 7yftv7irj^X*UJl/ (2.59 ml) 

20 sm, Sfi-emisi. 1 0 o*CT3 o»iaat»Lfc. r«»k:^>^;u7';p3 

(1.57 ml) SrtDx.. 1 0 0 Sfc— Iftat^Lfc. EJSttfcaHU #6 

1) T^)\,z?T^<r>mmtt&® (7.42 g ) 

'H-NMR (CDC 1 3) 6: 1. 42 (9H. s). 1.35-2.00 (4H. m), 2. 77-2.95 (2H. m), 
25 3.05-3.35 (4R m). 3.55-3.90 (6H, m). 4.47 (1H, s). 5.02 (2H, s). 7.30-7. 45 
(5a m). 7.60 (ia dd, J =8. 8. 1. 8Hz). 7.75 (1H. dd. J =8. 8. 1. 8Hz). 7.88- 
7. 98 (3H, m). 8. 32 (ia s). 
#%0J 6 4 

2-[4-(6-gop U>-2-x;i/^x;i/)-2-^-^y-l-bT^^^x;u]-2-(4-> 
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A-7u±73L-)mm (z. 15 g), mmtmm a mi), mttt-* ass mo 

(DR^m^e, 5t1?3 0»Hiat«iL&. N-^n.^ ^«<SE-f a h* (2. 14 g) , B3 
&{fci*3§ (10 ml) , 4 8 X*Ybfc3ifl6 (2W) SJn>tv 8 0*CT2l^raaBf Ufc. 
R*«*»ttLT»6nfc«ittC^^y-JU (20ml) £2J0;L, tfiT2^rm 

U 9gft%8H&U lf£fa^02-:/n^-2-(4-:/n^ :7xx;U)gT=S^5^U (2.91 
g) £#fc. 

'H-NMR (CDC 1 3) <5: 3. 79 (3H. s), 5.30 (IE s). 7.42 (21 d. J=8.8Hz). 7.51 
(2ft d. J=8. 8Hz). 

I-(tert-^h4^>#;U#x;U)x^l/>^:rS> (881 ag), ««*U«^A (1.17 
g) *J;tX7 , -fchnhUJU (18 ml) CDi^l; 2-yD^E-2-(4-^O^E7 xx;U) 
IHK*?;U (1.39 g) <DY±ih-h^JV (7 ml) mWt&tiOA. IST-^L 

iS^y'JAir'M^A^ DTh^77^- (^-tJ-> : @^X3\>U= 1 : 1) 
fcTltHU »6ftfctfi^77^K* (1.66 g) £THF (20 ml) . 
h'JX5 L ;i<Z5> (0.896 ml) Srin*., ^:?1->T 0 tCTttft^ O UTt^iV 
(0.408 ml) CDTHF (5 ml) IfflSSiTb. 0tT2 OfHHfflBfcLfc. 

7 ^7 7.V- (^\*1f> : MX^;U=2 : 1) £T*MHU ftSttfci^y 
CI. 83 g) £DMF (20 ml) HJ *A (160 n g) £3JD 

ftftift*Tf«E»L, Lit. M&istJXyjVjj^Atrn-vbif??* 

- (^+*>:»i6x^;U= 1 : 1) fc^L.2-(4-roqE7xx;W-2-[4-(tert- 
^h*'>*;^x;w-2-^-+v-i-e^7^x;W»at^^ (l. 28 g) 
J H-NMR (CDC 1 3) 5: 1.44 Oft s). 3.16 (1ft d. J=15. 0Hz). 3. 20-3. 50 (3ft m). 

3.63 (1H. d. J=15. 0Hz). 3.88 (3H. s). 5.37 (1H. br). 7.18 (2ft d. J=8. 6Hz). 
7.55 (2H. d. J =8. 6Hz). 

2- (4-7 □ =E y x -2- [4- ( t er I -7 h * -># Jl^—JU) -2-** y-l - t?^ 7 
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-)Vmm*^)l (l.28g) . ^Z>{fc£& (211 mg), rh7+7(hij7x-;i- 
*^7^»/'i7y , 5^ (139 mg), DMF (10 ml) CD*g-g-$j£ 8 0 *CT 6 U^iU^ 
Lfc. EJ&ttfcHFKx^k 7j<. 4>«©7> ; E:^7'*£iiD*.&. *T&JI 

7A^D7h^77^- (^*-tf-> : @£&X3MP= l : 1) CTMU Jlrfix 

7^7^©2-[4-(tert-r h^->*;u#-;w-2-^v-i-hr^7>?-;u]-2-(4- 
yJ^iiJWfflU^^ (1.01 g) £f#7c. 

*H-NMR (CDC1 3 ) <5: 1.44 OH, s). 3. 13 (1ft d. J=15. 0Hz). 3.24-3. 52 (4ft a). 
3.69 (1ft d, J=l 5.0Hz), 3.90 (3ft s). 5.31 Oft br), 7.44 (2ft d. J=8. 7Hz), 
7.72 (2ft d, J =8. 7Hz). 

7yr;H-2-(4-y/y 7iZJW^^^ (1.01 g)SflVJT7Wr7« 
V>mm<t&® (673 mg) 

*H-NMR (CDC 1 3) tf: 3.12 (1ft d. J=15.0Hz). 3.24-3. 48 (4ft m). 3.62 (1ft d, 
J=15. 0Hz). 3. 84 (3ft s). 6.06-6.16 (1ft m). 7.36 (2ft d, J=8. 4Hz), 7.57 (1ft 
dd. J=8. 8. 1. 8Hz), 7.67 (2ft d. J=8. 4Hz). 7.85-7.94 (4ft m), 8.40 (1ft s). 
##fl|6 5 

4-(6-» DDt-7 9 U>-2-X)^~M-2. 6-bf^7^>y^-> 
-f Sy-M^x^U (1.89 g) HJx^;i/T5> (2.09 ml) CDDMF (20 

ml) — THF (20 ml) mmz, 6-^7 □ uj-y? ls>-2-X)l-fc-)l>? P 'J K (2. 87 g) 
£111]*, MT?— IftflO^Lfc. £J&«E£«JBE»»L;fcSL RBfex^HfeiQ*., 
IS?n*Jfek-T?ifc»U tt«ffctt»Ufc. ^£^U7jy;U7J^A^a^h;7*T7 
(^+-y-> : @£igX3MU=2 : 1) CTtt«U &&fgj|0 N-(6-^7DO^- 
7* U>-2-A;i.*-;W-f $ ;zffl|ylf A (5. 99 g) 

'H-NMR (CDCI3) «: 1.17 (6ft t. J=7. 2Hz). 4.08 (4ft q. J=7. 2Hz). 4.26 (4ft 
s). 7.55 (1ft dd. J=8. 8. 2.0Hz). 7.83-7.95 (4H. m), 8.41 (1H. s). 
N-(6-^nn^-7^U>-2-^;i/3|%x;W<sy-ft»i?x^;U (5. 99 g) 
J-)\* (30 ml) 13»#U lN*ttft^-hU^A (24 ml) fcinA, 
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□ Ot7^i/>-2-^-;W'f$ / /zSi (2. 00 g) 

'H-NMR (CDC 1 3) 5:4.12 (4E s). 7.68 (IE dd. J =8. 8. 2. 2Hz). 7.88 (1H. dd. 
J=8. 8. 1.8Hz). 8.08 (IE d. J=8. 8Hz). 8.16-8.25 (2R 01). 8.54 (1H. s). 
H-(6-?nnj-7 5>ls>-2-X)\,*-M^ S. /-§*g£(358 mg) feiOthiJxfJl, 
75 > (0.153 ml) ©7th-h>j;i/ (10 ml) ^ODKi-fV7'^ 
(0.130 ml) Sim*, 0"CT?3 O^iaaH^Lfc. T>*=.T*. (0.5 ml) 
^bl:3 0^ij!liLf; o lHSHR (10 ml) *fll>LT*ftBL&ea*7lcTfifc*L, 
$II6@#<7) N- (6-^ O □ ± 7 * U >-2-7>)\sfc — )V) -f 5 y -§^^4 ;75H 
(286 mg) 

^-NMR (CDCI3) 6 : 3. 94 (2H. s). 4. 12 (2E s). 7. 27 (IE brs). 7. 63 (1H, brs). 
7.69 (IE dd. J=8. 6. 2.0Hz). 7.89 (IE dd. J =8. 6. 1. 8H2). 8.11 (IE d. 
J=8. 6Hz). 8.16-8.26 (2E m). 8.55 (IE sX 

-fSyzS^/T^H (286 mg) CDTHF(lOml) mWz. O 'CTfN, ff -ji 
frzS-f S-PV-A (114 mg) <Z>THF (2 ml) ^^Jnx., 6 mMimMffi Vtz. R 

1:1) lcT»«U i&ttAOSifi:^ (175 mg) 

! H-NMR (CDC 1 3) <5: 4.16 (4E s), 7.57-7.67 (2R m). 7.77 (IE dd. J =8. 8. 
1.8Hz). 7.91-7.90 (3E m). 8.37 (IE s). 
###J 6 6 

4-(6-£ UU±-7$ V>-l-7,)\s-fc-)\,)-\-U-Z'T; ^>> ? ;U)-1. \-V7Mn>- 

•H-NMR (CDCI3) 6: 1.68-1.84 (2H. m). 3.30-3.38 (2H. n). 3.56 (2H. t. 
J=5. 8Hz). 4.16 (2E s). 4.47 (2ft s). 7.22 (2H. d. J=8. 4Hz). 7.52 (2H. d. 
J=8. 4Hz). 7. 59 (IE dd. J =8. 9, 1. 9Hz). 7.82 (IE dd. J=8. 7. 1. 7Hz). 7.87-7.97 
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(3a m). 8.41 (IE s). 
#%#J 6 7 

4-[l-(tert -7 r h^^;^-;i,)-4-br^'Jy;M5 1 ;P]-l-(6-jynD^7^^> 
-2-^;i/^_;U)-l. 4-v7-ti/^>-5-^-> 

2. 2-/Xh^yifji,7$> (2. 66 g) , l-(ter(-y h^tlM—)U)-4-^ 
U^>ij;^T;U^h <4.27g), *«klffl« (1.14 ml) <7>THF (100 ml) mm 
££nVT?lR*MS#Lfc. H'JT-irh*->7K*Yt^*^-hijr>A (4. 24 g) * 
MSfiTS^IBIittl, *SChU7-tih^->**<k*^*^-hUi>A (4.24 

l/. ftftaWSUfc. ftSnft^fijfttt* (6. 64 g) m^HUJl' (120 ml) 
Z-fl-77X> (6.63«) V WSC (2. 78 g) SJO*TMT?-*fe«*1i 

>:BKX9 i JU=i : 2) ICTSffiLT, (6.31 g) 

« (5. 53 g)*h)VJL> (100 ml) p- h;UX>>UU:fc 

(95 ng) £in*_Tl 1 O^T-^^LTji. 'sitWfcB«6x^;H&in>L, 

<^*'-y-> : »»x^-yu= l : l) CT»«LT, 1-^>v 

1. 4. 6, 7-^ K5b KD-5H-1, 4->*7-iftf>-5-^-> (1. 82 g) 

'H-NMR (CDCI3) (5 : 1.00-1.33 (2a m). 1.44, (9a s). 1.50-1. 67 (2a m). 

1.67-1. 95 (1H. a). 2.50-2.85 (4a. m>. 3.20-3.60 (2H, a). 3.90-4.20 (4a m). 

4. 95-5.25 (ia a). 5.21 (2H. s). 6. 35 -6.60 (1H. m). 7.38 (5H. m). 

###11 8iH*©JST. l-^>> ; ;U^-^'>7j;^x;i,-4-Cl-(tert-yh^v 

*;U^x;i/)-4-tf^'J>;;U^^]-i. 4. 6. 7-^h^h KD-5H-1. l-i?7i£\Z>- 

'a-NMR (CDC 1 3) 5: 0.95-1.80 (5a n). 1.43 (9a s). 2.52-2.72 (2a m). 
2.72-2.85 (2a m). 3.05-3.45 (6H. m), 3. 45-3. 60 (2a m). 3.95-4. 15 (2R ■). 
7.59 (IH. dd. J=8. 8. 2.0Hz). 7.74 (lft dd. J =8. 6. I.8H2). 7.87-7.96 (3a m). 
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8. 32 (1H s). 

^mm 8 4 

l-(4-75 yy^>yJW-i-[(E)-2-(4-»DD7xZJHif-j^;^-;H-2- 

mmm 4 <t 4- [(e) -2- (4-* dp? x - jw -m - 

! H-NMR (DMS0-d 6 ) (5 : 3. 38-3. 50 (4H, m), 3. 90 (2ft s). 4. 65 (2H, s), 7. 43-7. 57 
(6ft m). 7.73-7.85 (4ft m). 9.10 (2H. brs), 9.35 (2H. brs). 
8 5 

1 - (4-7 ~ ->V ^ > -4- (4- \f.~)V^ >-j£>7>)\sft=L)\,) -2- fcf^ 7 5V >j£HS 
^JSM4 tmm<D^mi:, l-(4->7/ ^>^JW-4-(4-fc*-;u^>if>x;i^- 

^-NMR (DMS0-d 6 ) 5 : 3. 23-3. 40 (4ft m), 3. 73 (2ft s). 4. 59 (2H, s). 5. 50 (lft 
d. J=ll. 1Hz), 6.07 (1H, d. J=17. 5Hz). 6.87 (lft dd, J=17. 5. 11. 1Hz), 7.39 
(2ft d, J=8.4Hz). 7.72-7.85 (6ft m). 9.11 (2ft brs). 9.35 (2ft brs). 

9mm 8 6 

1 - (5-7 $ V J -2- fcf U ^)V) -4-(6-?nuj-7?U >-2-7JU7fr— )V) -2- hf 

^JS^J4 tJHUCD^feT, 4-(6-^D Wt79 lx>-2-X;U^-;W-l-(5-f/7 /- 

^-NMR (DMS0-d 6 ) <5: 3.46 (4ft brs). 3.77 (2ft s). 4.64 (2ft s). 7.42 Oft 
d. J=8.4Hz). 7.74 (1ft dd. J =8. 9. 2.1Hz). 7.90 (lft dd. J=8. 6. I.8H2), 8.07 
(lft dd. J=8. 4. 2. 2Hz). 8.20 (1ft d. J=8. 9Hz). 8. 25-8.34 (3ft m). 8.61 (IH. 
s). 8.83 (lft d. J=2.2Hz). 9.20 (2H. brs). 9.49 (2ft brs). 
Hffift 8 7 

1 - (7-7 $ V / -2-1- 7 ^)V) -\-<S>-Z>uu-y7$V >-2-7JUfr - JU) -2- \± 

>m&m. 

&t&m4 tm^<Dijmx\ 4-(6~? □ 01-7? u->-2-7ji^-;u)-i-(7-->7 j- 
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J H-NMR (DMS0-d6) 8 : 3. 23-3. 50 (4H, m), 3. 84 (2H, s), 4. 68 (2H. s), 7. 44 (1H. 
dd. J=8. 4. 1.6Hz). 7. 69-7. 93 (5H, m). 8. 09 (1H. dd. J=8.4Hz), 8. 15 (lfl, dd, 
J=8. 8Hz). 8.20-8.31 (2fl, m), 8.42GH, s), 8.60(11 s), 9. 00-9. 70 (4H, br). 

mmm 8 8 

1-C4-7 ^ y; s<>i?JU)-4-a-? p p-2H-^>»/b°^ ;[Q-2- fc"^ 

0dt#J4 £|?H§©7j&:T\ 4-(7-^DP-2H-'<>v*h 0 5>-3-X>'U^;b)-l-(4- 

*H-NMR CDMSO d6) 5 : 3. 32-3. 42 (2H. ■), 3. 48-3. 58 (2H. m), 3. 90 (2H, s), 4. 65 
(2H. s), 4. 99 C2H, s), 7.07(1H. d. J=l. 9Hz). 7.12 (1H, dd, J=8. 0. 1.9Hz). 
7.43-7.52 (4B. a), 7.78 (2H. d. J=8. 2Hz), 9-14 (2H, brs). 9.36 C2H. brs). 

mmm 8 9 

1-C4-7 S v?;<>^;l/)-4-(5-^ ppK>'/7 7 >-2-x;l/*— ;t/)-2-b"^ 
^5fi#J4 i ^iOTjfet>4- (5- ? a > 7 7 7 >-2-X>»l/^/b)-l-(4-'>T J 

l E-MR CDMS0-d6) <5 : 3. 26-3. 40 (2H. m), 3. 55-3. 66 C2H, m), 3. 99 (2H. s), 4. 58 
(2H, s). 7.39 (2H. d, J=8. 4flz). 7.60 (IB, dd, J =8. 8, 2. 2Hz). 7.71 (2H, d. 
J=8.4Hz), 7.76(11, d, J=0. 6Hz), 7. 82 (IE, d, J=8.8Hz), 7. 94 (1H, d, J=2. 2Hz), 
9. 09 (2H. brs), 9. 33 (2H, brs). 

mmm 9 0 

\-u-ti ^y^>^yi/)-4-[3-(iH-^r lyy—fr-i-^)]/* TMo-eyzji,* 

1 - (4- >7 y ^ > ^!/)-2- t*x ^ s? / «fc cf 3-( y u fvl/X >-£ > 

XM-A'^diJ K*ffll>T<Mf«6 il^«0^jfe-C»fc H3-(rD*>f^) 
< >t'>7Jl/^;l/]-l-(4- ->7y -^1/) -2- tX 7 ; > (1.21 g) t4 I 
yV-Jh (613 ng) ©DMF (20 ml) »ft£MT-!feaH*Lfc. Si5tt*«£Efi 
ttLfc&s ft»Jt^l/*Jn^.s fiW7jc> fi*MttfoKT2fci£U (MgS04) 
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&Lfz. 1 &'&m&i'Vt>' f f)lj3 7Atu-?h{fy7'<— mm.JL?-)V: 10%7 
>=£-Tfc£m*9 S-)V=Z 5 : 1 5) lZttU8tf$fi7' r *Vt<D l-(4- 

•>77 *c >s?;W -4- [3- (iH-f ^ *V-;u-i-< ;m ?;u) ^ >-t* >z^^-;W - 
2-hT^7^y-> (734 mg) 

'H-NMR (CDC 1 3) (5 : 3.23-3. 39 (4R m). 3.78 (2ft s). 4.60 (2H, s). 5.23 (2ft 
s). 6.93 (Ift s). 7.14 (1H. s), 7.32 (2ft d, J=8. 2Hz) . 7.39 (lft d. J=7. 8Hz). 
7. 53-7. 66 (5ft m). 7. 76 (lft d. J=7. 8Hz). 

%K0!t 4 £|BJtt©2FffiT?. 1 - (4->7 J ^ >i/;U) -4- [3- (lH—f 5 :*V-;U-1 -- f ;u 

•h-NMR (DMS0-d6) <5 : 3. 20-3. 40 (4H, 3). 3. 77 (2ft s). 4. 56 (2H. s). 5. 61 (2H. 
s). 7.35 (2ft d. J=8. 4Hz). 7. 65-7. 94 (7H. m). 8.01 (lft s). 9.33 (2ft brs). 
9.43 (lft s). 9.51 <2ft brs). 
1 

1 - (4-7 5 ~J J ^ > >W) -4- [4- (1 H-< 5 &*J—)V-\ —f )\>* J-)V) ^ >if>* 

^;6£#I9 0 <h|sj^l<D^feT,l-(4-'>7/^>^;i/)-2-fcf^^>'y >taKift*j:zX 
4-(^a^^5 L ;w^>if>x;^-;u^nu k*/bht, MfiiiiaosjB-fbM 

^-NMR (DMS0-d6) <5 : 3.33 (4ft br). 3.73 (2ft s). 4.57 (2H. s). 5.63 (2ft 
s), 7.41 (2ft d. J=8. 2Hz). 7. 68-7.93 (8ft m), 9.28 (2ft brs). 9.42 (1ft s), 
9.47 (2ft brs). 

nmm 9 2 

1- (4-7 S y / ^ >v;U) -4- [4- [N- (4- fcf 'J ^ >if >X)Vfc — 

^Ml4 4-[4-[N-(tert-^*H^->^;U#-;U)-N-(4-tfU >*;W 

75/ ^5 1 ;u]^>ii>x;i^^-;u]-i-(4-v7y^>v ? ;u)-2-t , ^7->v>^ffi 
^t, $3tfi7tJU:7 7*ttogjgfc^#>£f#£. 

'H-NMR (DMS0-d 6 ) <5: 3.33 (4ft br). 3.71 (2H. s). 4.57 (2H. s). 4.70 (2H. 
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d. J=6. OHz). 6.82-6.92 (1H. m). 7.02-7.12 (1H. m). 7.40 (2H. d. J=8. 4Hz). 
7. 65 (2H. d. J=8. OHz). 7. 79 (2H. d. J=8. 4Hz). 7. 84 (2H. d. J=8. OHz), 8. 10-8. 28 
(2a m). 9.17 (2H. brs). 9.33-9.50 (3H. m). 

nmm 9 3 

4- (7-^ □ P-2H-^ > V e 5 >-3-7, JlsTis ~ )l) -1 - [4- h * - g 

->V)^>> ? ;i/]-2-bf^7> ? y > 

l-(4-75yy^>y;W -4-(7-^ □ □-2H-^>ytf > 7>-3-7.;U^-;U)-2-tf^ 
^>V>:&&1& (99 mg) $$&TSb Uxf;P75 > (0.084 ml) o □ ;< ^ > 

(10 ml) igiBtfe, y-cm^®^^;U (0.023 g)©S>*nci.*^> (2 ml) 

swtk, «jfn*auK-c«E», utm (Mgso4) ^jga&L*:. *faLfctsa*x— 

Tifei^U M'&feik(Dmm<t'£r%} 05 mg) $f#fco 

! H-NMR (DMS0-d6) 5 : 3. 25-3. 40 (2H. m). 3. 47-3. 56 (2H. m). 3. 62 (3H. s). 3. 89 
(2H. s), 4.61 (2H, s). 4.97 (2H, s). 7.06 (1H. d. J=l. 9Hz). 7.11 41H. dd. 
J=8. 1. 1. 9Hz). 7.34 (2H. d. J=8. 2Hz). 7.47 (2tt d. J=8. 1Hz). 7.49 (1H. s). 
7.94 (2E d. J=8. 2Hz), 9.05 (2a br). 
$£MM 9 4 

l-[4-[N-(l-T-tl H4^>X h ^ y Jl/^ - 7 $ y ; ] ^ > y -4- (7-^ □ o- 

2H-^ > bf 7 >-2-x 

l-(4-7 5-?y^> ~?)V) -4- (7-^QO -2H-^ > V \d 5 >-3-X X ; W -2- tf ^ 
"yV J y^mM. (99 mg) , 0- (l-7"-fe h^^x h^v^Uz^x^) -4-x h □ 7 x 
7— ;U (54 mg), v-f 7:/cifc:JUx3 1 Jl'7 5> (39 mg) ODMF (5 ml) }gf&£ 

8 o'er imrm&vrc. s«aesr»EE»*Lfc«, rax^n&ira*, aw*, 
u m&mik<D&m<t£®i (49 mg) 

'H-NMR (CDCI3) 6 : 1.55 (3a s). 2.08 (3H. s). 3.30-3.40 (2a m). 3.45-3.55 
(2a n). 3.98 (2H. s). 4.67 (2H. s). 4.86 (2H. s), 6. 35-6. 70 (1H, br). 

6. 91-7. 03 (2a m). 7. 13 (1H. d. J=8. 2Hz). 7. 28 (1H. s). 7. 34 (2H. d, J=8. 2Hz). 

7. 85 (2H. d. J =8. 2Hz). 
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nmm9 5 - • . r . :> - 

4-<7-^ o p-2H-^>y >-3-^ji/^-;u>-V-[4-(w-fcr/W<jp^4s/^'"f-> 

isti)Vi£-)VT 5 v y ) ^ > y ;|/| -2- k:^ 7 y /■> ' - - • " ■ 

$mm 9 4 O-d-7-fe: h^v'X h * ^»M^H^ ; Fp'7 

/— ;K7?^t>0{C 0-(hfAD-f A**~y-A f +^;^h^-4-r KD7 i / - 

•H-NMR (CDC 1 3) 6 : 1.22 (9E s). 3. 32-3; 4'2 <2^- m). 3. 46.-3/56 (2H.'nr), 3. 98 
(2E s). 4.67 (2E s). 4.86 (2H. d. J=l. OHzV '5. 87 <2E" s)'r 6: 93 (IE" ' : d,' 
J=l. 8H2), 7.00 (IE dd. J=8. 0. 1. 8Hz). 7. 14 "(lE' d. j4& -to ;• ^rii' (IE .•*); - 
7.34 (2E d. J=8. 5Hz). 7.86 (2E d. J*8. 5flz). : ' ' ^ " '''' ' - - : 

4 -( 7 -^ D n -2H-^>\/bf ^ >-3-x;^-;u)^i-B^m-(5-^y;u-2-^v- 
1, 3-y^-^y— ;i/-4— r ;m h ^ i>^7 ;p^-yu) >r^> : ^;H-2-hr^ ^ 

y > . ■ . " - .-. : -;■ ... - . 

^SSfll 9 4 <i:|pI^©^teT? 0-(l-Z-fe h^'>X K^#;i^£i;W-4-X h'D 

] H-NMR (CDC J 3) 6: 2. 20 (3E s). 3. 32-3.42 (2E m>. 3: 46-3: 56" (2E ffl).- 3. 98 
(2E s). 4.67 (2E s). 4.86 (2H, d. •J=l.'2Hz-), -4: 93 (2E ^s),- 6. 92 (IE d. 
J=2. 2Hz). 7.00 (IE dd. 1=8. 0. 2. 2Hz)/ 7. 1 3 (1H. d, J=8. OHz). 7. 28 (1H, s), "' 
7.34 (2E d. J =8. 4Hz), 7.85 (2E d, J =8. 4Ez). ' 
mffiW9 7 .; /. • :\ : 

4-(6-^ □ i^>-2-x;p^-;u)-i-[2-[i-(4-^j i?')V)4-\±m ^n;]x- 

3-M -2- tf^ ^ y y >mm& -• . ' •", : 

1 U s J><Dfrt> DC 1 - (4- e y >>\>W -4- [2- (* fj^Mni^y) hf 
v>£ffiV>T 4-(6-^7 □ D^?:? U>-2-X JU*£;;U)-^ 

;u)-4-tr^u > J ;u]x^;u]-2-e^7> ; y >£f#£.' ^UTx^y-jk 4 2fe!& 
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' H-NMR (DMS0-d6) 5: 0.87-1. 24 (4H. m). 1.30-1.60 (IH. m). 1.64-1.80 (2H. 
m). 2.94-3.13 (2H, m). 3.16-3.48 (6ft m). 3.69 (2H. s). 4. 06-4.22 (2H. b). 
7.16 (2R d. J=7. 8Hz). 7.72 (1H, dd, J =8. 7, 2.1Hz). 7.90 (1H, dd. J=8. 6, 
1.8Hz), 8.15-8.31 (5H, a). 8.60 OH. s). 

mmm s 8 

4- (6-g □ U±-7& ]y>-2-X)\s-fc— ;U)-l-[l-(4-bf U y;u)-4-bf^u v 7 ;U]-2-h' 
^ ^ y / >*gj§g:& 

l-[l-(tert-y h^'>*;U#— ;W-4-tr^U ^]-4-(6-^DDt7^ U>-2-7. 

;i^x;u)-2-b^^>v> (3. 71 g) \z4m^mmm^jumm (20m) &ct 

tfx*/-;p do ml) SiHtflS»T3 O^HaHfLfc. KiSiBE*«»bTaifiili 
SO 4-(6-^DD±7^V >-2-x;U ihn;U) - 1 - (4- fcf ^ U v^W -2- tf ^ 9 y > 
%K4ft (3. 11 g) 

4-(6-^dd^-7^ u>-2-7.;p^-;u)-i-(4-tf^<j > ; ;w-2-tr^> J y 

m. (800 rag) tz-JattViS^ISMBL (1.05 g) £ 1 0 XmB.^ V U ^AzMdJn 
^.»«X^;UTttaiLv«»a«BLfc.ail:k:< VTS.)l>7)Vn-)\, (30ml) 
*JP>L1 3 0tT-l 2 «fMSJte*.-e-fc- £JStt€ttE»lttl,&&. 1 0 

J*u (MgS04) ^Sfcgbfco t#en^cHSfc:x^y-ju^ft]ATi^^t$-&, 
Mfe^s<D4- (6- ? □ o ± 7 9 v >-2-x ;u*x;w -1 - [1 - (4- u s?;w -4- tr ^ u 

^W^-tf^^f/y > (289 mg) — «*ifti6«l3SLTJftKiftK:LT«l6 

(185 mg) &mrz. 

'H-NMR (DMS0-d6) <5 : 1.50-1.67 (4H. m). 3. 08-3.40 (6H, m). 3.67 (2H. s), 
4.20-4. 60 (3H. m). 7.19 (2H, d, J=7. 8Hz). 7. 74 (1H. dd. J=8. 8. 2.0Hz). 7.88 
(1H. dd. J=8. 8. 1.8Hz). 8.15-8.33 (5H, m). 8.59 (1H. s). 
9 9 

4-(6-fr u>-2-x;p^-;u)-i-[i-(4^b: 0 v?;u)-3-bf □ 'J ->'~;uy^ 

M-i-M ^=?vj >mmm 
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! H-NMR (DMS0-d 6 ) 6 : 1. 52-1. 78 (1H. m). 1. 87-2. 08 (IH. m), 2. 38-2. 64 (1H. 
id). 3. 02-3.60 (10H. m). 3.71 (2H. s). 6.76 (2E br). 7.72 (IE dd. J =8. 9. 
2.1Hz). 7.91 (IE dd, J =8. 5. 1. 7Hz). 8.14-8.34 (5E m). 8.62 (1H. s). 

mmm 1 o o 

l-[l-7-fe K-f $ K<;U-3-£DUS^;W*^;iQ-4-(6-fr on:h7^>-2-x;U 

^-;u)-2-b:^^>?y >mmm. 

^MMl 0 t^i©^ST>4-(6-^0 07-7^ U>-2-XJU7t>-;U)-l-(3-t!o U 

^H-NMR (DMS0-d6) 5 : 1.50-1.70 (IE n). 1.80-2. 02 (IE m). 2.15 and 2.20 
(total 3E eachs), 2.42-2.63 (IE m). 2. 90-3. 08 (IE m). 3.14-3.70 (9E m), 
3. 67 (2E s). 7. 74 (IE dd. J=8. 7. 2. 1Hz). 7. 90 (IE dd. J=8. 6. 1. 8Hz). 
8.16-8.34 (4E m). 8.61 (IE s). 9.04-9.14 (IE m). 

nmm 1 O 1 

4- (6-^ >-2-7,)V-fc—)V)-\- [1- (4- fc: U v?;U) -3-fcf^'J =?■ 

^3£#u 5 ti^iio^j£Ta-(4-e i J^;w-4-^5 1 ;U7.;U7K-;i/^-#-->^^;ut° 
^■Jv'XD^fcDf;: i-(4-trui?;i/)-3-x^;ux;^z:;p^i>^^;nf^u> ; 

>^ffl^T4-(6-^DOt7^W >-2-7. ;UtJn ~ ;U) - 1 - [ 1 - (4- \f. U V)V) -3- tf ^ 
U^;M^JU]-2-bT^>V ^W;-JW 4«^ii»»B6x5 1 

;p»«€flD*i6flP£iJ-fc« % «flE«ttLT»fi7^7 T^ttW^jS-fk'&ft^^ 

] H-NMR (DMS0-d 6 ) 5: l. 00-2. 00 (5H. m). 2. 85-3.60 (8E m). 3.73 (2H. s). 
3.80-4.07 (2H. m). 7. 13 (2E d. J=7. 8Hz). 7.74 (IE dd. J=8. 9, 1. 9Hz). 7.91 
(IE dd. J=8. 7. 1.7Hz). 8.13-8.34 (5H. m). 8.62 (IE s). 
%Wft 1 0 2 

4-C4 — f y/p^- ;u^>-tf >7:;u^-;u)-i-[i-(4-eu> ? ;u)-4-br^';^;u^ 
-2- 7 / 
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l-[l-(4-lf'J i/VWH-^U ^JM^W^-^^yV > (549 mg) *5«fctfHJ 
JL^)V7^> (0.836 ml)cD>^cia*^> (10 ml) mWL\Z. 4-(2-^*D^-l-^ 
3^X3^)^>-fe*>;*JMs-;i^DU H (893 mg)(D> ; i7nDpC^> (2 ml) 
^SrOCTiKTU morfira, MT6I^F B 1it#L/c. 
nppt^>T^3KL, tJc, tm&m.*.T'Vt&V. (MgS0 4 ) ^ii$gL7c. 

XVfcjm.*?-? J—)V (20ml) (ZjgjgU 1 N7K®?{t^- h U (2 ml) £iD;L, 
8 0tT3 0^tj$Wc. S^&KlI^X^MI^Jn*., zK, fSfO^mTKTSfe^ 
L.^(MgS0 4 )^SIL^:.^S^$:->U^yj^7A^ov h^77^- (7 
■bh> : ^/-;U=9 : 1-1 : 1) fctfU 4-(4-TV 

y o ^ - >-tr >x - ; v) -l - [i - (4- tf u : J)V) -4- u ^ ^-;w -2- tf 

^5 5// > (155 mg) 

! H-NMR (CDC1 3 ) 6 : 1.15-1.40 (2E m), 1. 60-2. 02 (3H, m). 2.19 (3H. s). 
2. 70-2. 90 (2H. m). 3.26 (2E d, J=7. 4Hz). 3.30-3. 40 (2H, m), 3.40-3.50 (2E 
m). 3.73 (2a s). 3.78-3.93 (2H. m). 5.28 (1H. s). 5.51 (1H. s). 6_62 (2H. 
d. J=6. 4Hz). 7.63 (2E d, J=8. 5Hz). 7.75 (2H. d. J=8. 5Hz), 8.24 (2H. d, 
J=6. 4Hz). 

x^/-;u, 4Mfem.mmmjL3 L )i'mt&*iQAmffi-2 j &jt&i. ^migsg brass 

HJSfll 10 3 

4- [4- [ (E) -i-y'n ^ >if >^ ;ufrx;u] -1 - [ 1 - (4- \L u -jm -4- bf ^ u 
Jl^^JH-2-£^>y 

*]&&0U O 2 «i:^O^j4ir,4-(2-yQ ; e-l-^^;ux^;W^>1f>^;U^x;U 
^nu K<7)^t>D{C4-(2-yoq£7"ntr;W^>-li>7:;U^-;i,^'oiJ K£/B<^T, 
M^Htf) 4-[4-[(E)-i-yn^x;i/]^>-f>7 l ;U7jN-;i/]-i-[i-(4-fU 9 J)V)- 

'H-NMR (CDC 1 3) <5: 1.14-1. 40 (2a m), 1. 57-1.74 (2H, m). 1.80-2. 02 (4tt m), 
2.70-2.90 (2H. m). 3.25 (2H. d. J=7. 8Hz). 3.27-3.38 (2a m). 3.38-3.50 (2E 
m). 3. 73 (2a s). 3. 78-3. 94 (2a m). 6. 41-6. 48 (2a m). 6. 62 (2a d. J=6. 0Hz)', 
7.49 (2H. d, J=8. 4Hz). 7.71 (2H. d. J=8. 4Hz). 8.24 (2H. d, J=6. 0Hz). 
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fISSfll 10 4 

4-(4-3 — K^>-tf>^;U^z:;i>)-l-[l-(4-euy;U)-4-tf^'jy;i/pcy;u]-2- 
i-[i-(4-t:'j^;w-4-tf^uy;^^;W-2-tr^7yy> (549 mg) ,MW7jc (5 

ml), *«X3\>U (10ml), THF (5ml) *»TT 4-3-K^>if> 

^=MDiJK (1.21 g) OTHF (10 ml) SttfcJftTLfc. O'CTlPSIBJif 

fttt (MgS0 4 ) S9« 
$->U*^7Ai'D7hi'77^- (Til h> : *?S—)V= 9 : 1 — 1 : 
1) C#U TkSfc^, IfeigS© 4- (4-3— K^>if>XJI/fc;W-l-[l-(4-f 
Vi?M-4-WJi?)V*?-)V)-2-Vl7i?;> (155 mg) -BS*4ttl6^1 

'H-NMR (DMS0-d6) (5 : 0.95-1. 30 (2E m). 1. 50-1. 75 (2H. m). 1.80-2.15 (1H. 
m). 2. 95-3.55 (8H. m). 3.61 (2R s).. 4. 08-4. 28 (2H. m). 7. 17 (2H. d, J=7. 5Hz), 
7.59 (2H. d. J=8. 6Hz), 8.06 (2H. d, J=8. 6Hz). 8.19 (2E d. J=7. 5Hz). 
^MM 1 0 5 

4- (3-7 d >ir >^ ;Ui}n ~ ;i/) -l - [l - (4- fcf U -4- bf ^ U *?)V j* J-)V) -2- 

l-[l-(4-lfU>»;W-4-fcr^U^;M5 i ;W-2-tf^7^y> (2. 74 g) iJcfc^'hU 
I ^7S> (1.67 ml) ©y^Dn^^> (50 ml) igifclc, 3-7 r P : E^>-bf> 

(2.56 g) $0t-ClTU OtTl«fHL&. 
£no**>-e#RU 7k, ISfilft*tolcT«fc»U ftfik (MgS04) gHftftUfc. f# 
StlfcSaESs/UA^UA^A^n^ htfpU— (7iz h > : ^ y — ;U= 
9 : 1-1 : 1) iCttU Tjc^m. 4-(3-yo^>ii>^;i,*:- 

;W-i-[i-ft-e'ji;;w^^ijs;;M7 t ;W-2-^7y/> (i. 28 g) 

'H-NMR (DMS0-d6) 6: 0.95-1.22 (2H. m). 1.51-1.72 (2H. a). 1.85-2.12 (1H, 
di). 2.97-3. 25 (4H. m). 3.30-3.48 (4H. m). 3.67 (2H. s). 4.08-4.28 (2H. m). 
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7.17 (2H. d. J=7. 2Hz). 7.59-7. 70 (IE m). 7.81-7.89 (1H. m), 7.95-8.04 (2H. 
m). 8. 20 (2H. d. J =7. 2Hz). 
10 6 

4-(^-?u >-6-7.;u^-;^)-i-[i-(4-b:u v^^m-i-m^ 
nmwi o 5 £m$i<Djj&T'. i-[i-(4-tfu>?;i/)-4-tr^u> ; ;i'^5 1 ;u]-2-t^ 
;w-i-[i-(4-tfu^)-4-kr^'j^;upc^;u]-2-fcr^7^y >^#rc. 

^H-NMR (CDC 1 3) 6: 1.17-1.42 (2E m), 1.62-1.78 (2H. m). 1.80-2.09 (IE m). 
2. 73-2.92 (2E n0, 3.28 (2H. d, J=7. 4Hz), 3.33-3.43 (2E m). 3.43-3.53 (2E 
m). 3. 75 (2E s). 3. 80-3. 95 (2E m). 6. 55-6. 68 (3E m). 7. 51 (IE d, J=8. 6Hz). 
7.78 (IE d. J=9. 8Hz). 7.92 (IE dd. J=8. 6. 2.1Hz), 7.98 (IE d. J=2. 1Hz), 
8. 24 (2E d. J=6. 5Hz). 

$£&M 10 7 

4- (7-^ □ D -4H-4-^-^ V ^ > V bf 7 >-3-X ;U) - 1 - [1 - (4- bf 'J i^U) -4- If 
nmWl O 5 i:ll^<D^jST, l-[l-(4-k!'J->*;i/)-4-tf^'J> J ;U^^;U]-2-t!^ 

^>v>£ 7-^nn-4H-4-^v^>yt:7>-3-x;u7f;-;u^o u k*jb^t, 

»*«©4-(7-^ □ n-4H-4-^ V ^ >V t! 5 >-3-*;U*njU) - l- [i- (4- k! U 
)V> -4- fcf^U 3\>U] -2- 1* ^ / > . 

^H-NMR (CDC1 3 ) 6 : 1.17-1.43 (2E m). 1. 60-2.20 (3E m). 2. 75-2. 95 (2E n). 
3.31 (2E d. J=7. 4Hz). 3.43-3. 58 (2H. m). 3.80-4.00 (4E m), 3.99 (2E s), 
6.66 (2E br), 7.51 (IE dd. J =8. 2, 1.8Hz), 7.62 (IE d, J=l. 8Hz), 8.17 (IE 
d. J=8. 2Hz). 8.19 (2E br). 8.67 (IE s). 

^mm 108 

4- [ ( 1 ,1 ' - \z y x - ;u) -4— r ;ux ;i/^— ;u] - 1 - [ 1 - (4- e u -4- £ ^ u * 
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4-(4-3- H^>-t*>^;u^-;u)-i-[i-(4-t:'ji/;u)-4-fcr^u va^m-i- 

^5vV> (216 mg). 7i-M^S (98 mg). T h 7*7, ( h »J 7 x x;!/* 
77-f»A7yOA (46mgh 1 M^M6± K 'J £ Azk (1.2ml), h + ->x^ 
> (10ml) ©g-&**2^iai3n«iiB»Lfc. EJSttKftSx^fcJn*. 

DY ^77^- C7-feh> : ^^y-;u=9 : l-i : i) £T*»U 

ifi^So 4-[(i. r-K7i-;w-4-f ;^;udN-;H-i-[i-(4-tfu 

4-tf-<U> ? ;i/^^JU]-2-kr^^vV > (115 mg) £f#fc« ^TX^y-Jk 4 

io Bfc^»*»fc. 

'H-NMR (DMS0-d 6 ) 5: 0. 95-1. 20 (2a m), 1.50-1.70 (2H. m). 1.80-2.10 (1H. 
m). 2.90-3.25 (4H, m). 3.38 (4H. brs). 3.67 (2H. s). 4.00-4. 20 (2H. a). 7.09 
(2H. d, J=7. 5Hz). 7. 46-7. 61 (3H. m). 7. 78-7. 85 (2H, m). 7. 91 (2H. d. J=8. 7Hz), 
8.00 (2H, d. J=8. 7Hz). 8.18 (2H. d. J=7. 5Hz). 
15 HJfi^J 10 9 

4- [ (l, i ' - \± ? x x;u) -3— T )VX)lTfr— Jl/j -1- [1 - (4- fcf ij V)V) -4- bf ^ »j >?;k* 

^;k) -2- fc^ 7 y y >m&)& 

^mmi 0 8 tntRO^TffiT.4-(3-rn ; e'<>-t?>^;UaK-;W-i-[i-(4-tJU^ 

20 7-^^WM^#I&#^. 

! H-NMR (DMS0-d 6 ) 6 : 0.90-1. 20 (2H. m). 1.45-1.68 (2H, m). 1.80-2.10 (1H, 

a). 2. 90-3. 25 (4H. m). 3. 25-3.55 (4H. m), 3.71 (2R s). 4.03-4.23 (21 a). 

7.11 (2H. d. J.= 7.4Hz), 7.27-7.61 (3H. m). 7.73-7.89 (4H. m). 7.98-8.13 (2H, 

m). 8. 18 (2H, d. J=7. 4Hz). 
25 MfoM 110 

4- [3' ->? □ □ (l, i ' - £7 xx;i/) -3— r ;k3jkfr x;i/) -1- [1 - (4- e U ; JM-\- fcf ^ 

10 8 <!:^<7)73ST.4-(3-yD^:^>-if >^;U7^x;i,)-i-[i-(4-t:iJ >; 
^)-4-^UyJM^]-2-t^7yV>t3-i'D07i^*^^l5T, 
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'H-NMR (DMS0-d6) 6: 0.93-1.20 (2H, m), 1.50-1.70 (2H. n). 1.85-2.10 (1H. 
m). 2. 95-3.20 (4H, m), 3.28-3.48 (4H, m). 3.70 (2H. s). 4.06-4.24 (2a m). 
7.14 (2E d, J=7. 3Hz). 7.46-7.61 (2E m). 7.70-7.80 (4E m), 8.01-8.22 (4a 
5 in). 

1 1 

4- (4-x^_ >-tf >x - -i - [1 - (4- u >?;u) -4- £ ^ u yju ^ - 

1 - [1 - ( t er 1-7 h * ->7J )l^x;U) -4- tf^. U ?\>W -2- fcf ^ 5 -J J > i 4-3 

(tert-y k^s/^;u^-ju)-4-(4-3— H^>-fe*>7>;u^-;u)-4-e^u vJU* 

WW-2-^7^> (1. 13 g) Cv'X^l'TS > (20 ml) — DMF (5 ml) 

mz. b VX9-JUisV'fr7±9-l'> (244 mg), mt\f.7> ( h 'J 7 JL-)Vib7.7 4 

»/Ui?<7& (II) (69 mgh 3^{tm (2al)*Jn*. 5 H#P B 1&#L£:. 

>:7-feh>=l : l) fcTUHBU ?§^SWl-[l-(tert-^ h^v^J^n 
;W -4- tf^ U -4- [4-C2- ( h U >. 3\>U>/ >J )V) X.3--M^>-£>7)1 

*x;i/]-2-tf^->V> (825 mg) l-[l-(tert-y h*->*;U#i:;W-4- 

kf ^ u -4- [4- [2- (h'j^ ^;i^> <; ;w x^x;p] ^ >izf >*;u* - 

20 JU]-2-tr^>V> (534 mg) <D h^X> (10 ml) ^fChiJ7MoSl! (5 
ml) £3ra*.> 1 ^^Lfe. S^^^SSL, ?#£tl*:^agE£x*/-;U (20 
ml) tCjg^U lN7jcm<fc;^hU'7A (2 ml) &fiD?L. M"? 1 l$fi9J£#L£:. 

m (Mgso 4 ) mmmLtz. vtmLfcmik$:x.? 

25 H <D4- (4-X5^x;i/^ >-fr > 7> ;U7fsx;U) -1 - [4- tf ^ U v)|/ ;* -2-k'^7y7 
> (450 mg) ^ot tf U ^>&ggig (272 mg) $1 0%^thU7A 

TkfcfiD*. ^x^;UTttffiL. i£&&ig*£L£. 4-(4-x^x;u^>ii 
>7 > ;u*cxji/)-i-[4-if^u> ; ju^?;H-2-kr^^>?y > (289 mg) <tfV75 
)V7)vu—)\, (10 mi) 1 3 o x:x— s*£f££MBEigssL£: 
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1 0%^S?^-hU^A7K$JPA. StS?X^U-THFc£^£T*}fc£tJL/t. Jffiffi^ 

(T-kh> : ^^y-;u=9 : l — l : l) KtfU *«ta. ffitiiLfc 

)V)-\-[\-tt-\ZVV)V)-A-\d^)zs)V*T)V]-2-\Z^7i;;> (85 mg) £*#7c. 
] H-NMR (CDC 1 3) <5: 1.15-1.40 (2E n). 1. 57-1.73 (2H. m). 1. 80-2. 02 (IE m). 

2. 70-2.90 (2H, n). 3.26 (2H. d. J=7. 4Hz) . 3.34 (1H. s). 3.30-3.40 (2H. m). 
3.40-3.50 (2H. m), 3.74 (2H. s), 3.80-3.94 (2H, m), 6.63 (2H. d, J=6. 0Hz). 
7.67 (2H. d, J=8. 5Hz). 7.77 (2H, d, J=8. 5Hz). 8.24 (2H. d. J=6. 0Hz). 

HJg^J 112 

4-(3-X^x;u^>-tf >^ Jt,ij>- ;u) -H[l- (4-bT U -4- U yJU ;* - 

^JSflll 1 ItHfilCJft-C, l-[l-(tert-y h=^->^;i/^-;i/)-4-(4-3— 
>-fc? >;*;u* - ;u) -4- tf^ u -2- tf ^ 5 s> / ><z>^fc> 0 1 4- (3-y □ 

; &^>-tf>^;Ps|>-;w -1 - [1 - ( t er t--7 h + ;u^x;u) -4- hf^. 'J z/Jl* 9- 

[i-(4-tru >?;p)-4-tf^'j v;p^^;p]-2-t:^^^y >^fc. 

'H-NMR (CDC 1 3) 5: 1.16-1.40 (2R n). 1. 60-1. 75 (2H. in). 1.82-2.03 (1H. m), 
2.72-2. 90 (2H. m). 3. 22-3. 50 (7H, m). 3.74 (2H. s). 3.80-3.93 (2H. m). 6.63 
(2H. d. J=5. 2Rz), 7.50-7.60 (1H. m). 7.70-7. 83 (2H, m), 7.88-7.92 (1H. m), 
8. 23 (2H. br). 

nmm 113 

4-[4-[(E)-2-^oax^x;t/]^>-ti>7 > ;U/^-;ui-i-[i-(4-^u> ; ;^)-4-bf^ 

u -2- hf ^ 7 y j >m.m& 

'gfcms 8 <h|WI^(7)^TJ-[l-(tert-y h^i^^;u^-;i,)-4-^^iJ -J)V*3- 
M -4- [4- [ (E) -2-^7 □ DlrlM ^ >-tf >x;UtJxX;1/] -2- fcT^ 7 / > S'ffl <^ 

t, 7 r ^;P7 7X^<734-[4-[(E)-2-^DDXT-x;n^>-ti>x;u^-;u]-i-[i- 
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'h-NMR (CDC 1 3) 5:1.15-1.42 (2H. m). 1.60-1.76 (2H. m). 1.82-2.08 (1H. m). 
2. 73-2.92 (2a m). 3.27 (2H. d. J=7. 4Hz). 3.28-3.50 (4H. m), 3.73 (2H. s). 
3.80-3.95 (2H. m), 6.64 (2H. d. J =4. 8Hz). 6.79-6.94 (2H. m). 7.48 (2H, d, 
J=8. 5Hz). 7.75 (2H. d. J=8. 5Hz). 8. 22 (2H. br). 

mmm 1 1 4 

4-(4-x^;i^>-tz? >7,;^-;U)-l-[l-(4-eU ~J)V) -4-bf^'J i?)l*7-M-2- 

1 - [1 - (4- tf u vm -4- tf ^ u >>;m -4- (4- f - >-tf >tju*x;w -2- 

f ^ : JJ >(88ng) £x^y-;U (10ml) 10X/t5S>£A#* (30 

mg) **»«rF3B#|H!*L<«#Lfc. ttK&ll*£lx&&. j§&£MEE 

■ttfc^, us.wm\^xm^LT^i)vyT^(Dm.m<t^ (100 mg) 

^H-NMR (DMSO-d 6 ) <5 : 0. 96-1. 23 (2H. a). 1. 22 (3H, t, J=7. 5Hz). 1. 55-1. 73 (2H. 
m). 1.88-2.12 (1H, m). 2.73 (2H, q, J=7. 5Hz), 3.00-3.23 (4H. m). 3.25-3.50 
(4H. m), 3.57 (2ft s). 4.10-4.27 (2ft m). 7.17 (2H. d. J=7.4Hz). 7.52 (2H. 
d, J=8. 1Hz). 7.74 (2ft d. J=8. 1Hz). 8.19 (2ft d. J=7. 4Hz). 
5fe««'l 15 

1- [l-(4-^U >?jU)-4-fcf^U ^JMfJH-4-(3-b-M>f>7)^-;i/)-2- 

4- (3-x^x;u^ >-tf > x )V-fc-)V) -l - [i - (4- tr u -4- \zi u v>;u ^ - 

2- kT^7vy> (40 mg) £X*y-;U (10 ml) fcSflPU 0>K7-»fllE (40 
nig) £*D*., **j&iTF5B«JB!L<i!l#L;fc. ftMI^Hi*Lfc«, 

»4atLT»fe7^E;U7 7^«©3aBfl2^«» (35 mg) 

'H-NMR (DMS0-d6) 5: 0. 93-1. 20 (2H. a). 1.50-1.70 (2H. m). 1.82-2.08 (1H. 
m). 2.96-3. 20 (4H. m). 3.35 (4H. s). 3.65 (2H. s). 4.08-4.25 (2H. m). 5.45 
(1H. d. 1=11. OHz), 6.04 (1H. d. J = 1 7. 6Hz), 6.90 (1H. dd. J=17. 6. 11. 0Hz). 
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7.16 (2H. d. J=6. 9Hz). 7.58-7.78 (2H. in). 7.82-8.03 (2H. m). 8.19 (2H. d. 
J=6. 9Hz). 

$mm 1 1 6 

1-0-7-feK $ K-OU-4-b: KP^r'>-4-tf^uy;M^^)-4-(7-jyaa-2H-^ 
> V bf 7 >-3-7JUfr - JU) -2- bf ^ y / 

1 0 t^^^T,4-(7-^DO-2H-^>V r fcf^>-3-XJ^-;U)-l-(4- 

k KP+*>-4-tf^u^;u^^;u)-2-tf^^f/y >Mt^i^t,lfi7t;i/7 

'H-NMR (DMS0-d 6 ) 6 : 1.45-1.75 (4R m). 2.25 (3H. s), 3.15-4.40 (12H, m). 
5.50 (2ft s). 7.07 (1H. d, J=2. 0Hz). 7.21 (IB, dd. J=8. 1. 2.0Hz). 7.49 OR 
d. J=8. 1Hz). 7.50 (1R s), 8.67 (1H. brs). 9.24 (1H, brs). 
nm&l 117 

l-(l-75y/-4-bKn^ ->-4- bf ^ U v?JU ;* ^;U) -4- (7-^ □ o -2H-^ > V bf 5 
>-3-x;i/^n;t<) -2-bf^.7>V >jattja 

^SSflll 3 «h(tl^co^-e,4-(7-^na-2H-^>ytf^>-3-x;^-;u)-i-(4- 

•H-NMR (DMS0-d 6 ) <5: 1.43-1.57 (4H, m). 3.10-3.70 (10R m), 3.79 (2R s), 
4.99 (2H s), 7.07 (1H. d. J=2. 2Hz), 7.12 (IE dd, J=8. 0. 2. 2Hz). 7.25-7.40 
(4R m). 7:48 (1R d, J=8. 0Hz). 7.49 (1R s). 
118 

4-(7-^ao-2H-^>yt:7>-3-x;U^-;U)-l-[4--/De^--;U^->-l-(4- 
bf U y ;u) bf ^ 'J >-4— f ;u * tVU] -2- bf ^ 7 y / > 

2 6 <h 4- (7->7 n d-2H-^C >V bf 7 >-3-x;Uz!n ~ ;U) -1- [4- 

t h □ ^ - 1 - (4- e u -4- tf^'j z?)v* 3-m -2- bf ^ 7 ^ y > t y □ bf > 

1 ff-NMR (CDC 1 3) 6: 1.14 (3H. I, J=7. 6Hz), 1. 67-1.86 (2R m), 2.24-2.40 (2H. 
m). 2.35 (2E q. J =7. 6Hz). 2.94-3.11 (2R n). 3.53 (4H. s). 3.58-3.72 (2R 
■>. 3.93 (2H. s). 4.03 (2H. s). 4.89 (2H. d. J = l. 2Hz). 6.65 (2H. d. J=6. 6Hz). 
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6. 93 (1H, d. J=2. 0Hz). 7. 01 (IB. dd. J=8. 1. 2. OHz), 7. 15 (1H. d, J=8. 1Hz). 
7. 29 (1H. s). 8. 28 (2H, d, J=6. 6Hz). 

mmm 1 1 9 

4-(6-^ aai-z?? U>-2-xyU*_ yU)-l-[4-> H=->-l-(4-tf U vyU)-4-b°^ 
'J VJUjt 3-j{,yi- ex 5 -yjy 

l-[l-(tert-y* Y^-^ii)^— ;U)-4-> h^->-4-t°^'J -^yl/y f-7U]-4-(6-^ o 
n^7^U>-2-xyU*^yl/)-2-h < X5^/ > (1.15 g) JC4ffi^»ft»i^ 

(10 mi) i^^y-yu (l mi) *1m?L, ^x-mmmw^tz 0 Kfc%L& 
fcttWf^nfcj&fi*^^ w&ix.T-ji'-^? ; -ju-eifcfr^ i&rot 4-<6-* 

nn^-^^ U>-2-x;U*Ji.yU)-l-[4-^ K + v-4-t°^U 

>Mt (980 mg) ^#/c, 4-(6-^ pdt"7^ U y-2-xyU*— ;i/)-l-[4- 
y. v-4- fX U i^M *-;U]-2- i>y >mm& (488 mg), * □ o fc° U v> 

(180 mgK h'J^^yUT^ > (0.558 ml) (DJ^fS— yu (10 ml) 
*£ttr*l 5 0tT'l OBSHSjES-tirfc. SJ£*CBt»if-yl/*Jn>t^ -5 %mM 

;b*7A^DTh^57^ - (BKfcxfvi/: 1 0 *>t>*— TzR-^ry *y-yu 

= 8 5: 15) KTtt»UT. flrffi Ltz&&&JL? J -yU-^-^yi/Tifcfr U 
«^ 8 B B ©ilfk^l (363 mg) *ntz o 

^H-NMR (CDCI3) 6: 1. 40-1. 60 C2H. m), 1. 61-1. 77 <2H. m). 3. 02-3. 18 (2H. m). 
3.20 (3H. s), 3.35-3.56 (6H, m), 3.56-3.66 (2H, m). 3.81 (2H, s). 6.59 (2H, 
d. J=6.7Hz), 7.61 (1H, dd, J=9. 0, 2.0Hz). 7.80 (IB, dd, J=8- 8. 1. 8Hz). 
7.90-7.99 (3H, m). 8.23 (2H. d, J=6. 7Hz), 8.36 (IB, d, J=1.4Hz). 
12 0 

H6-^PPt7^ >-2-x;t/»_yt/)-l-[4-y ? yxjU*—jUT 5. J -l-(4- fc" 
U -^i/)-4- faf^ 'J >?yM *)V\-i- eX5 y y > 

l£S£0U 1 9 ^^©^^^-^-(tert-^h^v^yU^-^^-y^^xy^ 
-jut i J -4- tf^ y v^yuy ^-;u]-4-(6- * o 0^-7 * u >-2-xyi/*-;U)-2- f 

l E-m (DMSO-dg) 5: 1.36-1.60 (2H, m). 1.70-1.88 (2H. m). 3.02 (3B. s), 
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3.00-3. 75 (12H. m), 6. 74 (2a d. J=6. 2Hz). 7. 01 (1H. s). 7. 74 (1H. d. J=8. 2Hz). 
7.90 (IE d. J=8. 2Hz). 8.06-8.34 (5H, m). 8.60 (1R s). 

mmm 121 

4-(7-^DD-2H-^>'/hf^>-3-x;u^-;u)-i-[4-p<^>7.;u^-;i/7^y-i- 
(4- u -4- >mm 5^1/1 -2- kf^7 > 

-)v t 5 y -4- tf ^ u >mm -4- a-? an -m-^ >-3-*;u* - 

*H-NMR (DMSO-d 6 ) 6: 1.50-1.73 (2H, m). 1.80-2.00 (2E m). 3.06 (3E s). 
3.11-3.75 (10H. m). 3.80 (2H. s), 4 99 (2H. s). 6.79 (2H, d. J=6. 4Hz). 7. 07 
(IE d. J=2. 2Hz). 7.11 (1R brs). 7.12 (IE dd. J=8. 0. 2. 2Hz), 7.48 (IE d. 
J=8. 0Hz). 7.49 (IE s). 8.13 (2E d. J=6. 4Hz). 
12 2 

l-d-T-fe K = K-r;u-4-^^>^;u^-;U7sy-4-br^Uy;t/^^)-4-(7- 
2 a n-2H- ^ > V \± =? >-Z-*)l*-)V) -2- fcf^ 7 y y >jfiE«k 

aasm 0 iTO©^jS-e,4-(7-^oa-2H-^>\/b:^>-3-^;^-;u)-i-(4- 
* * >x;1/tJn - a y -4- tr^ ij >>;uy ^; w -2- tr^ ^ s> y >ao»Jfi*ffl nr. 

1 H-NMR (DMSO-d 6 ) 6 : 1. 55-2. 10 (4H. m). 2. 25 (3R s). 3. 08 (3E s). 3. 30-3. 95 
(12E ■). 4.99 (2E s), 7.08 (IE d. J=2. OHz), 7.12 (IE dd, J=8. 1. 2.0Hz), 
7.26 (IE s). 7.49 (IE d. J=8. 1Hz). 7.50 (IE s). 8.59 (IE brs). 9.18 (IE 
brs). 

nmm 123 

2- pf- [4- [4- (6-? uu-i-j-y^u >X)Uijs-)\,) v- 1 - b! ^ 7 - ;i/ y ^ 
*y-i-t:^7y-;MfJH'fvz^f>it (679 mg) . ->>*^;ux* 

7-;Hfi»Jfi (188 mg) iScfctf MJX5^U7 5> (0.209 ml) <DT ■£ h — b 0 )l> 
(20 ml) jgifctcWSC (288 mg) £to*TMT--lft«#Ljfc. SJtE«&«EE»SISL 
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Si^->U^y;W7Ai'07h^77^- (RKX^U) CTS8LT. 
£S0)2- [N- [1 - ( ter 1-7 b + x ;W -4-[4-(6-£7 □ D-2-^" 7 ^ U >7JU 

(574 mg) Sr^fc. ffbtlfc 2-[N-[l-(tert-7' h=^v'^;U7^-;U)-4-[4-(6-^ O 

7 ^ jmrn^^-^m^x. &smi 1 9tR«fl5^s-p. 2-[n- C4-[4-c6-^ d 

n -l-j- 79V >X)V& x ;U) -2-^y-i- t? ^ ^ v^P* 5^] -l- (4- fcf ' J >?;W 

l E-m (CDCI3) 5: 1.22 (3H, t. J=7. 1Hz). 1.55-1. 78 (2E m). 1. 95-2. 15 (2E 
a). 3. 00-3. 18 (2H. a). 3. 32-3. 50 (4H, m). 3. 52-3. 68 (4R m). 3. 78 (2E s), 
3.96 (2E d. J=5. 4Hz). 4.07 (2H. q, J=7. 1Hz). 6.58 (2R d, J=6. 2Hz), 6.77 
(1H br). 7.61 (IE dd, J=8. 8, 1. 8Hz). 7.79 (IE dd, J=8. 7. 1. 7Hz). 7.90-8.00 
(3E m). 8.21 (2E d. J=6. 2Hz), 8.36 (IE s). 

rn&m 124 

3- [N- [4- [4- (6-7 □ U-2-j- 7 $ U>X)^~M-2-^ V-l- fcf ^ 7 i> X )V* ^ 

M -1- (4- e 'j V)V) <j y - 7 ^ y ] y □ e^- >&x^;u 

*H-NMR (CDC 1 3) <5: 1.21 (3E t. J=7. 2Hz), 1.55-1.75 (2E m). 1.90-2.05 (2E 
m). 2.51 (2E t. J=5. 9Hz). 2.94-3.10 (2E m). 3.30-3.65 (10E m). 3.78 (2E 
s). 4.08 (2E q. J=7.2Hz), 6.59 (2E d. J=6. 6Hz). 6.66 (IE t. J=5. 7Hz). 7.62 
(IE dd. J=8. 9, 1.9Hz). 7.79 (IE dd. J=8. 8. 1.8Hz), 7. 92-8. 00 (3E m). 8.24 
(2E d. J=6. 6Hz). 8.36 (IE d. J=l. 4Hz). 
12 5 

4-[N-[4-[4-(6-^nn-2-^-7^U>z;i/xlNx;i/)-2-^V-l-lf^^> ; xjU^5 1 
;H-l-(4-bT'J ^;U)<Vx^j^;|/]7 , 5y3BIB6xyjl/ 
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'H-NMR (CDCI3) 6 : 1.24 (3H. t, J=7. 2Hz), 1.55-1.90 (4H. m). 1.92-2.10 (2H. 
m). 2.38 (2H. t. J=6. 7Hz). 2.98-3.14 (2H, m), 3. 20-3. 48 (6ft m). 3.55 (2H. 
s). 3.50-3. 66 (2ft m). 3.77 (2ft s). 4.10 (2ft q. J=7. 2Hz), 6.60 (2ft d, 
J=6. 6Hz). 6.70 (lft t. J=4. 9Hz). 7.61 (1H. dd. J=8. 8, 2.0Hz). 7.79 Oft dd, 
J=8. 6. 1.8Hz). 7.91-7.99 (3H. m). 8.24 (2ft d. J=6. 6Hz). 8.35 (1ft d. 
J=1.4Hz). 

12 6 

2- Of- [4- [4- (6-^7 D U-2-j- 7 & U>X)ls*-M -l-tt V-l - ^ 7 V=.)l> J* 5^ 

;u] -1 - (4- M u i?M -fv-^j 9-M t s. /] mm 

. 2- Of- C4- [4- -2-± -7 5 U>X)V*-)lr) -2-^ V-l - bf ^ 5 5> — ;U ;* 
;W-l-(4-t; 'J ->VW^ V - ^n 7 5 / ] SSl^^Itl (199 mg) <Z3X^ 
(5 ml) mm\Z. lN**(fc:M-»JtfA (0. 6 ml) £Jn;L, MT2P*H 

*7A^D7h^77^- (* : 7th^h'j;i/=7 0:3 0) *CT**»U 7 

t XtfL<nmm<tex%} (156 mg) 
! H-NMR (DMS0-d6) <5 : 1.20-1. 40 (2ft m). 1.77-1.95 (2ft m). 2.75-2. 93 (2ft 

m). 3.20-3. 45 (6ft m). 3.45-3.75 (4ft n). 6.72 (2ft d. J=6. 2Hz). 7.75 (1ft 
dd. J=8. 8. 2. 2Hz). 7. 88 (1ft dd. J=8. 8. 1. 8Hz). 8. 04-8. 15 (3ft m). 8. 20 (1H. 
d, J=8. 8Hz). 8.26-8.35 (2ft m). 8.59 (1ft s). 
12 7 

(4- h: u v;u) -f v-^j 7s/37aga->a 

6 <h|5]<i<Z)7jST*, 3-[N-[4-[4-(6-^DD-2-^-7^l/>7.;U*- 

;u) -2-3-* v - 1 - tr ^ -7 — ;u * - 1 - (4- tr • j ; w < y - ^ n 7 5/] 

^H-NMR (DMS0-d6) (5 : 1.20-1. 42 (2H. m). 1.80-2.00 (2ft m). 2.39 (2H. t. 
J=6. 7Hz). 2. 65-2. 85 (2ft m). 3. 15-3.40 (8ft m). 3.50-3.70 (4H. m). 6.73 (2H. 
d. J=6. 5Hz). 7.75 (1ft dd. J=8. 8. 2. 2Hz). 7. 84-7. 96 (2H. m). 8.10 (2H. d. 
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J=6. 5Hz). 8.20 (1H. d, J=8. 8Hz). 8. 25-8. 34 (2H, m). 8.59 (1H. s). 
1 2 8 

4-[N-[4-[4-(6-^pg-2-^7^ ^>7.;i/7tx-;i/)-2-^-^v-i-e^^> ? -;i/^^ 
Jl/[-l-(4-bf U y-^n^-M 7^ 7jggg 

^SS0U 2 et^TjST*. 4-[N-[4-[4-(6-^ □□-2-^-7^ 1/ >^;i/^~ 

;u) -2-^-^ v- 1 - tr ^ ^ v - ;m -1 - (4- m y -r v - ^ u 7 5 y ] 

'H-NMR (DMS0-d6) 5: 1. 20-1. 46 (2H. m). 1.50-1.75 (2H. m), 1. 80-2. 05 (2R 
m). 2.20 (2H, t. J=7. 1Hz). 2.70-2.90 (2H. m), 2.95-3.80 (12H, m). 6.79 (2R 
d. J=6. 0Hz), 7.76 (1H, dd. J=8. 9, 1. 9Hz). 7.82-7. 94 (2R m), 8.12 (2R br), 
8.21 (lfl. d. J=8. 6Hz). 8. 25-8. 37 (2H. m), 8.60 (1H. s). 
HJfi^J 12 9 

1- [4-^ )Vtf-)\,T $ y -1 - (4- hf ' J V)V) -4-fcf ^ U >>Jl/ pC ^)V\ - 
4-(6-£ uaj-y^U>-2-x^7is-M-2-\^^iy/ > 

^3S0U 1 9 l-U-^O^I/^^^-^TSy-l-Cterl- 

zrh*zst> )\,-# - ;u) -4- tf ^ u 3\> w -4- (6-^ □ □ -r ? 2 v >-2-x;m^ 

'h-NMR (CDC1 3 ) <5: 1.55-1.80 (2H. m). 1.80-2.05 (2H. m). 2. 85-3. 05 (2ft m), 
3.15-3.33 (4R m). 3. 45-3. 62 (2H. m), 3.66 (2H. s). 3.77 (2H, s). 4.60 (1H. 
s), 5.04 (2H. s). 6.60 (2H. d, J=6. 3Hz), 7.30-7.45 (5H, m). 7.61 (1H. dd. 
J=8. 9, 1. 9Hz), 7.76 (1H. dd. J =8. 7. 1. 7Hz). 7.88-7.98 (3H. m). 8.25 (2H. d. 
J=6. 3Hz). 8. 34 (IE s). 
13 0 

2-(4-7$ -^y 7 j:—J1/)-2-[4-(6-^ D ]/>-l-7,)l-fc- )V)-2-^^J- 

^mm 4 1 mm<Djjmx\ 2- [4- (6-? □ □ ^-7 * v >-i-x)v^-)V) -2-** v- 

'H-NMR (DMS0-d 6 ) <5: 2.80-3.80 (10H. m). 7.45-8. 05 (6H. m). 8.05-8.30 (3H. 
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m). 8.40 (1H, s). 9.19 (2H. brs). 9.44 (2H brs). 

mmm 1 3 1 

4- (6-£ □ □ j- 7 ? V >-7.-7,)V-fc-)V) -1 - [4- (1 H--f $ -< )U) ^ > y 

JUJ-2, 6-^^^->'>y^-> 

4-(6-^DO^-7^l/>-2-x;U^-;W-2. 6-tT^^i/>y^-> (136 mg) . 4- 
(lH-f ^?^-)\,-\--iM^>V)\>7)Vu—)V (70mg) . hij7x-^7^ 
> (157mg) tf)THF(lOml) ig^Cl, OtT77y*;^>lyi?j|/ (104mg) 
©TBF (2 ml) *a$WTl/. 0T;T2ISraSM*Lfc. KJ&?*£«£E»BL&«, 

-2-*;Usfc=;W-2, 6-£^->*>>?;t> (175 mg) 

! H-NMR (CDC 1 3) <5 : 4. 19 (4H. s), 4. 58 (2ft s), 7. 16-7. 25 (4H. m). 7. 33 (2R 
d. J=8.4Hz). 7.62 (IB. dd. J=9. 2, 2.2Hz), 7.73-7.82 (2H. m). 7.87-7.99 (3R 
m), 8.34 (IE s). 

mmm 1 3 2 

l-(4-7Sy/^> >?;U) -4- (5-2 □ o 7 9 V >-l-X)V^ ~ )V) -1. 4^:x:r-fc:Vt 

>-2-^->^ge^ 

*JifiM 4 £ mm<D%f£T\ ±-(S-2uu-*-7*?V >-2-*)V*-)V) -1- (4- ->7/^ 

! H-NMR (DMS0-d 6 ) <5 : 1.64 (2H. br). 3.35-3.50 (4H, m), 4.16 (2E s), 4.54 
(2H. s). 7. 38 (2H. d. J=8. 2Hz). 7. 68-7. 78 (3H, m).. 7. 86 (1H, dd. J=8. 8. 1. 8Hz). 
8.17 (ia d. J=8. 8Hz), 8.22-8.31 (2H n). 8.57 (ia s). 9.04 (2H. brs). 9.32 
(2a brs). 
HJS^J 13 3 

4-(6-^.Da^7^U>-2-^;i/^-;u)-i-[4-(iH--i > $^/-;u-i--r;u)^>fx 

M-\. 4->?T1zf/t>-2-^-> 

75>iftB6Jfi<!: 4-(lH-< 5^/-flrl-<;W^>X7Jl'rt K&ffl^T.asfiig 
'H-NMR (CDC 1 3) 6 : 1.65-1.80 (2H. m). 3.31-3.40 (2H. m). 3.57 (2R t. 



WO 99/40075 PCT/JP99/00470 

170 

J=6.0Hz). 4. 19 (2ft s). 4.46 (2ft s). 7. 17-7.25 (6H. m). 7.59 (1H. dd. J =8. 8. 
2. 2Hz), 7. 79-7.90 (5ft m). 8.43 (1H. s). 

mmm 1 3 4 

l-(6-^OD ^-7^1x >-2-X)ls* ~ )V) -4- [I - (4- fcf 'J V)V) ->-JU* ^ 

;U]-1, 4-> ? T-fe7l>-5-^->j 



*J£#Jl 1 9iRI«0^j*l?.4-[l-(tert-^h + ->*;i/zI5-jW-4-fc;^Ui;;u^ 
^;U]-i-(6-^DD^-7^^>-2-^;U^z:;U)-l. 4-S?7-i?/*>-5-;f >£JgHT 
6 l-(6-^7DDi-7^U >-2-XAfc ~ M -4- [1 - (4- fcf U M -4- tf ^ U 

^H-NMR (DMSO-d 6 ) <5 : 0.95-1. 23 (2ft m). 1.55-1. 75 (2ft m). 1. 80-2. 05 (1ft 
m). 2. 63-2. 76 (2ft m). 2.97-3.20 (4ft m). 3.20-3.35 (4ft m). 3.50-3.65 (2ft 
m). 4.05-4.25 (2ft m). 7.16 (2ft d. J=7. 6Hz). 7. 73 (1ft dd. J =8. 9, 1.9Hz). 
7.83 (1ft dd. J=8. 7. 1.9Hz). 8.13-8.32 (5ft m). 8.52 (1ft d. J=l.4Hz). 

mmm 135 

4-(l-7irK $ K< ;M- (^^'jyjM^)-i-(6-j> anj-y 9\s>-l-x)Vfc 

nmm 1 0 trnm^m-v. n u-ry? i/>-2-x;i^-;i/)-4-(4-fc?^u 

%-NMR (DMS0-d 6 ) 6 : 0.95-1.30 (2ft m), 1. 53-1.73 (2ft m). 1.73-1.95 (1ft 
in). 2.23 (3ft s). 2.63-2.74 (2ft m). 2.90-3. 20 (4ft m). 3. 20-3.33 (4ft m). 
3.44-3.61 (2ft m). 3.70-4.10 (2ft m). 7.73 (1ft dd. J =8. 9, 2.1Hz). 7.83 (1ft 
dd. J=8. 7, 1.9Hz). 8.17 (1ft d. J=8.8Hz). 8.23-8. 30 (2H. m). 8.51 (1ft d. 
J=1.4Hz). 8.59 (1ft brs). 9.17 (1ft brs). 

mmm 1 
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i. ti7±)\,m 

( 1 ) mm i 6 -e# ^titzit^m 4 o m g 

(2) "7 9 I — 7. 7 Omg 

(3) ^m^ B ±)ln-x 9mg 

(4) 7f7'J>S7nyOA lmg 

1 ts Zf±L)V 1 2 0 m g 

<d . (2) t. (3) 45<k<yc (4) ©1/2 *mmvtz&. m&it-rz. 

2. 

( 1 ) HJS^J 1 6 T# Sftfcfl:-&tt 4 0 m g 

(2) 7^ h-X 5 8mg 

(3) =3->7.^-5 1 1 8mg 
(3) $&j£iHrJUa— 7. 3. 5mg 

(5) X^T'J>g?T^->C7A 0. 5mg 

1 2 Omg 

(1). (2), (3), (4) CD2/3^ct^ (5) © 1/2 ^^fflLfe^, 
(4) SScktf (5) ^C©^{3jrax.T^i|{CiinBEfi£M-r-5.. 

$S!&l0iJ 2 

BMaMffl^S7K5:iaAT 1 0 Om 1 t U7h. C©M&il^#TT5ii 

nm^ii 

(1) thffittftMIilXSf (FX a) Iff^ffl 

^^•ffi : =¥o.^y MCO. 1 4 5M«Xtf2mMiftffc;&;U5'2A:&*rO. 0 
5 M h U (pH8. 3) 2 2 5/tl.Stfi («SWfc^»£S>*?-;U;* 

Jl^a-^KUligfl?) 5 m ISZ/thFXa (0. 3un i t/ml) 1 0 /z 1 £ 
3lD*.T3 7t:Tl 0ftm&fo-$1*fc'&. mm (3mM. S- 2 7 6 5) 1 0 u i 
^^iPLT3 7tTl O^KS^^-ttfeo ^ViT. 5 0 %^®E7X2 5 m 1 ^iPA 
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FXa«mi£5 0Km#-r*as uc 50 ) **«e>fc. 

(2) In vitro8@I^MS»t& 

( 2 - 1 ) ftB$£SI$m (PT) SUfcft : 

PT-f^h7 3- (?D7feMIS) £J8V>, £IbjftL%gBI$fS38i;£gfll (STA compact, 
DIAGNOSTICA STAGO) fc«fc B«U£Lfc. t hlEStiMt (*r#-k hMFFP, 
^11) 97/i 1 tH4h3tf 37rT4#Hff«;bDi&Lfc. JtsElfil8t50M I 

T©^mSiHS^Lfc. H4frttv*^;u;uUsfc^->K (DMSO) t»»LTttfflLJt. 
&B>?m2£HE£tt&MU 3Ktt©ftfc> 0 l"DMS0£8siin U fc £ #©»HB*W* *> £ 

(2-2) rtH£SBft|H! (APTT) 

STA-APTT-LT (DIAGNOSTICA STAGO) SlbJfiLiraBI*|lfflH£&lt (STA 

compact, DIAGNOSTICA STAGO) K: «fc OSSsg Lfc. t h IE?jtjfiii!jt (*r«k MURFFP. 
SWcft^x*) 97^iK:**3Mlsa6ftiLfc. Jti*50iEtlfc:^Lett«^hn>^ 

~777s?->mm&sQp. usjou 3rcTM#w^HiioaLLfc. 20 mmoi/i ©caci2 
( 2 - 3 ) h □ > hf>«an*ia (n) rnmm 

^ SbJfkL jKSISI^ppqail^SS (Biomatic BIO, Sarstedl) £Jfl^TSB£L&. t 
hJftL&&35hn>fc:> (Sigma) *3KStIcK:T2. 3KIHuni ts/nl t7i*J:-5K:*iSP 
bfc. t hjEfltjfiiJft (l>Ti¥t H«FFP, «*fl:^X«) 97 w lfca&»3Ai lfcffifln 
U 37.'CT3»ra ; 3 l «JniaLfc. ±EjfiL«*100/* U h □ >t'>^200/i 1 

<&3SS»fl?tt. ag*Of^feOK:DMSO**ioLfci#©«H«f|BI*t>tfc:J![ffiLfc. 
(3) Ex vivo fgEB^mtte (vtf*) 
( 3 - 1 ) : 

mmCKTOX (25 - 35g. Sic) fcffi/flLfc. ^>hAVUt*^-JU (50 mg/kg. 
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i.p. ) JfcBfcTtZT. illiOIft^ ml/kg©£aT*ls]«-£Lfc. &-^5#i£ 
IC, MfiB*IMRJ: B 3. 8%i7X>St h 'J-^A (3^h5-;k Oj£l*lS^) 1/10 
gKTO. 8 mlSWiiU 30OOrpnTI5#raa^Lilii»£»fc. ±!2jfilM50a ! C*f U 
^•9-4 I )!a*3l5Mi^ha>^y7X5 1 >^^100jEil^L/c^, aHST©«fR 

zmfeistz. mEffljtt&i-T-xhvzi— ofaymm) &mi<\ smmmmftisi 

mfc&M. (STA compact, DIAGNOSTICA STAGO) K:«kOSKtLfc. 3l*tt^g*ifi 
(3-2) : 

*ftttICR"7#* (25 - 35g, Sic) 12I^FPJIfi4±|ftftLfcT9^»cai 

^£5 ai/kgOMKiTMHSPtt-^Lfc. ^i^p B m^^>hA*;ut*^-;w 

(50mg/kg. i. p. ) mmT\zTM&jzmm&K)mihi,iL. mmto. 5%*5mhi;u 

(4) In vivofitifii^MSa^ 
(4-1) 7yhi#I'>t>hS4: 

Umetsu *><Djj& (Ttaromb. Haemostas. , 39, 74-73. (1978)) \zmCfc. tt& 
SD*7.yh (#!2 5 0-3'5 0g) ^> WWHf*— ;U (50 mg/kg, 

i.p.) mmT\zx, siiit^iMtoKi:, ii**&3itL/t#ux^u> 
>j> (5ou/mi) ^tr±a«7k*i»fcLfc- jfo«si52-iBj«at£-e\ -torac 

2RpWlWlCie[*TTS-^(5inlAg) Lfc. ttmmziZm%}<Dttt) Q \Z0. 5%*3^Hz 

«s##oaji*©jt (%) -e^aiLfe. 
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a^Sprague-Dawley^^y h <250-400g, B*^l/7) ^^fflL^c. JSSMcSI 
ffito.&^fMt, Finkle bO^S (Thromb. Haeinostas. , 79. 431-438. 1998) 
Sr&^LT&fflLfc. ^> hAMHf*-;U (50mg/kg. i. p. ) «»T»CTII»^:» 

(Fogarty 2F. Baxter) ^jfAL, 2#CD^CDp B T£200-300ml<7^^T^ 

"51*®**^. 2:£©*©|WfcT*fcjul&£T*£iflFaiU itCSll^l 
SWf£#*r35ff (BPUOS, Satorius) lei DMfeVfc. £6K, /ggC±^ffii!i; t) 
3.8X*x>M:*-MJtfA (?h7-;P, i±f^P*gSa^) l/10«KT2BiaSjliiL/5:«, 
3000rpBT10^M3Si^LT2jflL/h«jlU!ll (PPP) X4fe©&5-fr2J£D$£fri 

U »WliiftZP*nB«rK:«*T"T?iS!#(5ml/kg)Lfc. »flH»fctt*»©f^to 0 iz 
( 4 - 3 ) 5y hft8IMIljfa&£ (DVT) ^5*;U 

«ttSD*7iy h (#M2 5 0~3 5 0 g) &JBUfc. ^> hAVUt*^— JV (50 
mg/kg, i. p. ) J&gsTtCT. £*JHiMftfcj!*y X^U>3^-;/£Jf Alt. # 

U jfiL8HBH£B&<*&a* v^'J> (500/bD *-&tr^a*!ft7KS»fcLfc. # 

ffl^»**MfiS*l!MRK:»*Ufc. 30#|E]ftB%. jEMJ; «9 'vA U > (200U/kg) 
SflMRrtfi-^Lfc. ±J»ftlR«J»f»z«J:04S[jliiLfcft, ttS£HfflLT*H#eBt9 

£iJU (^©SgSr-g-tf) £iHlJ£Lifc. H*0«!#tt; 

»*l/T«fflb. ttmmtz\tminttt>Qtz±mtt*.&&J*Liz. tote©**© 
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^iLTSJj£LtIii (II. 6±0. 2mg) ) cfcO^tBLTCo 

mi 
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jgifE*©fb#*b. 

1 2. Y*«lRlftSnTUT'bJ:V»7x=l^>-T?*-5ai*SlEat©'fb^«l. 
1 3. Y^Bift$nT^TfeiVilf^U^>^T**llJ*gClffi*C!Mb^'*. 
10 14. Z#«!fc$nTV»Tt>J:V»7$5V*T?»<5aiJ8Bl IB*©fl2"&4». 

1 5. ?-^«**nTViTt>J:V^»**ill*T»a»*«llB*0^ft. 

l 6. i-(4-T5i//^>> f ;W-4-(6-^on^-7^U'>-2-^;i/^ri;i/)-2-tr^^ 

y >, l-(4-75->V^>y;W-4-(7-^ a a-2H-^>\/tf 7 >-3-7JMn- 
;P) -2- tf 5>y >, 4- (6-^ □ D -T7 ? V >-2-7,)V-fc—)V) -1- [1- (4- tf 'J ~J)V) 
15 t!^U> J >-4-<;U^5 i ;U]-2-t:^^> J y >, 4-(7-27Da-2H-^>V/k!7>-3- 

;p) - 1 - [i - (4- tf u tf ^ u v >-4— r ;u ;* W -2- tf ^ 9 5? y > . 1 - 

[1- (4- kT U S^) tf ^ 'J S?>-W )V*J-)l] -4-(4-E~ ;U^>iz: >7Jl/7fr - 

2-t:^7> ? y>>4-(6-^Do^-7^i/>-2-7. - 1 - [4- 1 k d ^ >m - (4- 
tr u tr^ u v >-4--r ;uy -i-m^vj >. 4- (7-* □ o-2H-^< > y tf 
20 ^>-3-7;;u^-;u)-i-C4-t Ko^->-i-(4-t:'j>?;i/) tr^'Jv 5 ^-^^^^ 
) v] -2- e ^ zs y «t m - [4- 1 h □ * - (4- 1 y j w tr ^ u 5? >-4— r ;u 
y -4- (4- tT— >-tz >7ju* - ;u) -2- 5? y Zfczmfr 

1 7. »*5il 6 E*©fc£tt£ K^y^. 

25 18. W*«lfH*©^*Sfctt^©ift*^rs^t*4#«i:r*ElllfflfiJ6 

19. ^skmmmmx^^m^mi smmv>®.!&®. 

2 0. SttflSJlllttSHIBXH^BaSffJTaBSIt^Sl 8EI©fi)««.' 

2 1. IHjfcfei£*fctt«a8»l»j|li^iE©^l» • ?&^T?»*»*3Sl 
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8 mm<nmB$.v>j. 

2 4. frflffftS. BJlii«be*fctt«l«IWIIftjfii^©^B& • i&«Effl©«i6©fc«>© 

2 5 . w%Mmxzn*s. i E«©fls^«sfcta-t©a[©*3!a«s jg#r * - <t & 

2 6 . ttSJMbfcfltJftg l E*©fc£W*jfct*€-©tt©^*£«-5--r* cite 
28. ^ R l SO,Q . QttA «&CDIBWI»^3R 1 8Btt 



5£ 



& Q l -X' -Y-X-Z QHi/\ny>ij§C^Xte3J; r 2 -so 2 

-o- R a f±/\Dy>iic : ?T«ift*nTv»TfeJ:^fi»7';^u»x 




0 
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